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ABSTRACT

Background: Pancreatic cancer presents a significant challenge in oncology
due to its aggressive nature and poor prognosis. Obtaining an accurate
diagnosis can be difficult because of the presence of mimicking masses, which
may correspond to chronic pancreatitis, pancreatic neuroendocrine tumors,
pancreatic pseudocysts, autoimmune pancreatitis, or primary pancreatic
lymphomas. The aim of this paper is to understand the distinctive features
of these diseases in order to guide appropriate management and improve

patient outcomes.

Methods: This article reviews the clinical presentation, diagnostic modalities,

and differential diagnosis of pancreatic cancer and its mimicking masses.

Results: Pancreatic cancer often presents with nonspecific symptoms such
as abdominal pain, weight loss, and jaundice. It requires a multidisciplinary
diagnostic approach that includes clinical evaluation, imaging, laboratory tests,
and, when possible, histological samplings. Mimicking masses such as chronic
pancreatitis exhibit overlapping symptoms and imaging features with pancreatic
cancer, making histopathological evaluations essential for differentiation.
Pancreatic pseudocysts may mimic cancer on imaging but lack malignant
potential, often resolving spontaneously or requiring a minimally invasive
drainage procedure. Pancreatic neuroendocrine tumors, characterized by
hormone secretion and distinct histological patterns, require specialized
imaging modalities and tissue biopsy for accurate diagnosis. Autoimmune
pancreatitis and primary pancreatic lymphomas present diagnostic challenges
due to their autoimmune and lymphoproliferative symptoms, respectively,
necessitating a combination of serological, histopathological, radiological

and molecular analyses to obtain a definitive diagnosis.

Conclusion: Multidisciplinary approach integrating clinical expertise, advanced
imaging techniques, and molecular diagnostics are crucial to diagnose pancreatic
cancer and its mimicking masses. A good understanding of distinctive features
can help for an accurate diagnosis and guide optimal management strategies.
Continued research efforts are warranted to enhance diagnostic precision,
identify novel biomarkers, and improve therapeutic outcomes for patients

affected by these challenging conditions.

Keywords: pancreatic cancer, chronic pancreatitis, pancreatic pseudocysts,
pancreatic neuroendocrine tumors, 1gG4-related disease, autoimmune

pancreatitis, pancreatic lymphoma.
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Introduction

Pancreatic cancer poses a significant challenge in
the field of oncology’. Due to its aggressive nature,
late presentation, and limited treatment options, it

is one of the deadliest forms of cancer.

Despite advances in medical imaging and molecular
diagnostics, differentiating pancreatic cancer from
other pancreatic and peri-pancreatic masses remains
a complex diagnostic challenge??. Furthermore, the
number of pancreatic masses identified has increased
over the past decade, and probably because of the
expanded use of radiological imaging and the higher
incidence of pancreatic cancer, this number will

continue to increase.

Benign mass-like lesions of the pancreas represent
a heterogenous group of diseases, including chronic
pancreatitis (CP), pancreatic pseudocysts (PPs),
(PNETSs),
autoimmune pancreatitis (AIP), or primary pancreatic

pancreatic  neuroendocrine  tumors
lymphomas (PPL). These diseases can present with a
variety of clinical signs and symptoms that often mimic
those of pancreatic cancer, particularly pancreatic
ductal adenocarcinoma (PDAC). The overlap in
clinical and radiological presentation, can make the
distinction between benign pancreatic disease and

malignancy challenging.

According to several guidelines, core biopsy
investigations are required to exclude pancreatic
cancer whenever feasible®. It is critical to distinguish
pancreatic cancer from other benign pancreatic
diseases, as it directly influences treatment decisions
and patient outcomes and precludes any surgery if

a benign disease is diagnosed.

Table 1 provides a summary of the distinguishing
features between PDAC and its differential diagnoses.
This article aims to elucidate the differential diagnoses
of pancreatic cancer by describing both malignant
and benign entities that mimic its presentation.

PANCREATIC CANCER: SYMPTOMS AND
DIAGNOSIS
Pancreatic ductal adenocarcinoma, which constitutes

approximately 90% of all pancreatic malignancies,

originates most commonly in the exocrine component
of the pancreasﬂ. According to recent statistics,
pancreatic cancer has a 5-year survival rate of around
10% due to its silent progression, often remaining
asymptomatic until the advances stages®®. About
40% of patients with pancreatic cancer are smokers.
Other risk factors include aging, obesity, male sex,

type 2 diabetes, and previous exposure to pesticides’.

Pancreatic cancer often presents insidiously with
nonspecific symptoms such as abdominal pain, weight
loss, jaundice, and gastrointestinal disturbances.
These symptoms arise from the tumors’ effects on
pancreatic function, local tissue invasion, and systemic
alterations in metabolism and hormone regulation.
However, the overlapping of symptoms with other
pancreatic diseases complicates the diagnostic

process.

Advanced imaging modalities play a crucial role in
detecting and characterizing pancreatic lesions.
Computed tomography (CT) scans, magnetic
resonance imaging (MRI), and endoscopic ultrasound
(EUS) offer detailed anatomical information and
contribute to assessing tumor size, vascular
involvement, and distant metastases®. Additionally,
functional imaging techniques such as positron
emission tomography (PET) can provide valuable

insights into tumor metabolism and extent?.

Laboratory tests, including serum biomarkers such
as carbohydrate antigen 19-9 (CA 19-9), are used in
complement to imaging studies”?. However, this
marker has poor sensitivity and specificity'’. Other
biomarkers under investigation, including circulating
tumor DNA and exosomes, hold promise for improving
early detection and monitoring treatment response'®'2,

Histological confirmation of the diagnosis remains
highly recommended. Microscopically, PDAC most
often exhibits a marked desmoplastic stroma. Well-
and moderately differentiated carcinomas exhibit a
variable number of duct-like structures with mild to
moderate atypia, whereas poorly differentiated
carcinomas show marked atypia and limited gland
forming pattern™.
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Table 1. Distinct characteristics criteria between pancreatic ductal adenocarcinoma and differential diagnoses.

Criteria PDAC CP PP PNET AlP PPL
Clinical Weight loss, Chronic Abdominal Abdominal pain, Abdominal pain, | Abdominal
presentation | jaundice, abdominal pain, nausea, diarrhea, flushing | jaundice, pain, jaundice,

abdominal pain,

fatigue

pain, diabetes,

weight loss

vomiting,

palpable mass

(if secreting),
hypoglycemia

(insulinoma)

diabetes (rare),

palpable mass

palpable mass

Biological Elevated CA 19- | Slight elevated | Elevated Elevated Elevated IgG4, | Elevated LDH,
9, elevated amylase and amylase and chromogranin A elevated amylase | varied tumor
bilirubin, elevated | lipase, diabetes, | lipase, no and synaptophysin, | and lipase, markers (CD19,
liver enzymes abnormal specific markers | specific markers abnormal CD20)

pancreatic (gastrin, insulin, pancreatic
function tests etc) function tests

Radiological | US : hypoechoic | Calcifications, | Well-defined Hypervascular Diffuse or focal | Homogenous,
mass; CT : dilated and cystic lesion, no | mass, sometimes | mass, narrowing | large mass
hypodense mass | irregular enhancement | with calcifications, | of the pancreatic | without
Heterogenous pancreatic after contrast | intense duct without calcification,
enhancement ducts, glandular enhancement dilatation, diffuse | sometimes
after contrast, atrophy after contrast infiltration central necrosis
bile duct
dilatation

Histological | Cellular atypia, Fibrosis, acinar | Cyst cavity Trabecular or Lymphoplasmac | Atypical
irregular glandular | loss, dilated lined by glandular ytic infiltration, lymphoid cells,

formation,
perineural and
lymphovascular
invasion,

desmoplasia

ducts, chronic
inflammatory

infiltration

inflammatory
or granulation
epithelium

without atypia

architecture,
uniform cells, few
mitoses,
chromogranin A
and synaptophysin
staining

storiform fibrosis,
obliterative
phlebitis,
significant IgG4
plasma cells

immunohistoc
hemical markers
(CD19, CD20)

Abbreviations: PDAC: pancreatic ductal adenocarcinoma, CP: chronic pancreatitis, PP: pancreatic pseudocysts,

PNET: pancreatic neuroendocrine tumors, AIP: autoimmune pancreatitis, PPL: primary pancreatic lymphoma,

CA 19-9: carbohydrate antigen 19-9, IgG4: immunoglobulin G4, LDH: lactate dehydrogenase, US: ultrasonography,

CT: computed tomography, CD: cluster of differentiation.

DIFFERENTIAL DIAGNOSIS: MIMICKING MASSES

Chronic pancreatitis

Chronic pancreatitis is characterized by recurrent
episodes of pancreatic inflammation, leading to
fibrotic changes, ductal strictures, and parenchymal
atrophy'. These structural alterations can mimic the
radiographic appearance of pancreatic malignancy,
thus posing diagnostic challenges, while imaging
features such as pancreatic calcifications, ductal
dilatation, and parenchymal heterogeneity can be
suggestive of CP, although they can also be observed
in PDAC™.

Patients developing CP seem to be younger and
usually have a long disease history characterized by
painful attacks of acute pancreatitis and the
development of pseudocysts. Risk factors for CP
are well established and include excessive alcohol
consumption as well as smoking, which are also shared
by patients with PDAC. Patients with PDAC tend to
be older and often present with painless jaundice.
The exception to thisrule, however, is patients with

autoimmune pancreatitis (see below).

From a biological perspective, the distinction between
CP and PDAC is difficult. Elevated CA 19-9 and CEA
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levels might suggest malignancy in the absence of
cholestasis, although elevated levels have also been
observed in benign conditions. Furthermore, their
absence does not exclude PDAC.

Distinguishing CP from PDAC can often prove difficult,
since these two entities can coexist. In the case of
pancreatic parenchymal nodule or clinical doubt,
histological evaluation remains the gold standard
for distinguishing between these two entities. Tissue
sampling and ductal brushing using EUS and
endoscopic retrograde cholangiopancreatography
(ERCP) may be necessary*'’. ERCP findings include
a malignant-looking pancreatic duct, distal bile duct

stricture, and upstream duct dilatation in the case

of PDAC, although these can also be seen in CP"’.
Furthermore, EUS is helpful for the diagnosis, staging,
and treatment of both diseases (Figure 1). A core
biopsy or fine needle aspiration has a sensitivity of
up to 90% in the case of pancreatic parenchymal
anomalies or peripancreatic lymph node™". However,
distinguishing CP from PDAC can be a challenge.
These entities share overlapping histological features
such as fibrosis and the presence of distorted
ducts. A combination of features is often necessary
to discriminate between CP and PDAC. Retention
of the lobular pattern, no or mild atypia, and regular

ductal contours favor CP. Perineural or lymphovascular

invasion are diagnostic of PDAC™,

Figure 1. EUS imaging of a pancreatic adenocarcinoma with a high strain ratio. Biopsy shows neoplastic cells

in small clusters or glands, surrounded by desmoplastic stroma (H&E, 200x).

Pancreatic pseudocysts

Pancreatic pseudocysts are encapsulated collections
of fluid that develop as a complication of acute,
chronic pancreatitis or pancreatic trauma, thus posing
diagnostic challenges akin to pancreatic malignancies®'.
Discriminating between these entities is based on
the patients’ clinical history, imaging, and cytological

analyses.

Unlike true cystic neoplasms, which originate from
epithelial cells, PPs lack an epithelial lining and instead
arise from the inflammatory response to a pancreatic

injury. These fluid collections typically develop in the
context of pancreatic duct disruption or parenchymal
necrosis, leading to the extravasation of pancreatic
enzymes and inflammatory mediators into the

surrounding tissues.

The clinical presentation of pancreatic pseudocyst
varies depending on their size, location, and
complications?. Small asymptomatic PPs may be
detected incidentally on imaging studies performed
for other indications, whereas larger cysts may cause
abdominal pain, fullness, or obstructive symptoms

© 2024 European Society of Medicine 4



secondary to the mass effect. Indeed, larger PPs can
be misdiagnosed as PDAC. In rare cases, PPs may
become infected or hemorrhage, leading to life-
threatening complications that require an urgent

medical intervention.

Imaging such as CT or MRI are instrumental in
diagnosing PPs and assessing their size, content, and
relationship to the adjacent structures?. Pancreatic
pseudocysts typically appear as well-defined,
round, or oval fluid collections with thin walls and
homogeneous fluid attenuation or signal intensity
on imaging. Contrast-enhanced studies may
demonstrate peripheral enhancement or internal
septations, particularly in the setting of chronic PPs
with organized debris or hemorrhage?®.

Endoscopic ultrasound offers a better examination
and visualization of PPs, thus facilitating the accurate
assessment of their morphology and their proximity
to surrounding structures. Endoscopic ultrasound -
guided fine-needle aspiration (FNA) can provide
additional diagnostic information by sampling the
cyst fluid for analysis, including amylase levels,
cytology, exosomes, proteomics, and microbiological
cultures'??42 However, as FNA carries the risk of
infection or hemorrhage, it should only be reserved
for cases where the diagnosis is uncertain, or

complications are suspected.

Not all PPs require intervention. Indeed, spontaneous
resolution is reported in 40% to 50% of patients®.
For this reason, only symptomatic patients should
be treated using a step-up approach, first endoscopic
or percutaneous and then surgically if the first

approach fails?.

Pancreatic neuroendocrine tumors

Pancreatic neuroendocrine tumors arise from
neuroendocrine cells scattered throughout the
pancreas. Differential diagnosis involves discerning
their distinct histological features, secretory profiles,

and molecular signatures.

Pancreatic neuroendocrine tumors encompass a

heterogenous group of neoplasms with variable

clinical presentations and biological behaviors?’%.
Although the majority of PNETs are sporadic, a
subset may occur in the context of genetic syndromes
such as multiple endocrine neoplasia type 1 (MEN1)*
orvon Hippel-Lindau (VHL) disease®. These tumors
can secrete a variety of hormones, leading to a diverse
range of clinical syndromes, including insulinoma,

gastrinoma, glucagonoma, and VIPoma?’.

Imaging studies play a crucial role in localizing and
characterizing PNETs. Contrast-enhanced CT and
MRI can define the size, location, and vascularity of
the tumor, which can help with therapeutic
management and prognosis. MRl is similar to CT in
detecting PNETs; they appear as round hypointense
lesions on T1 and hyperintense compared with
pancreas on T2-weighted images'®. Functional
imaging with somatostatin receptor scintigraphy
(SRS) or 68Ga-DOTATATE PET can identify tumors
expressing somatostatin receptors, thus facilitating
targeted therapy with somatostatin analogs or
peptide receptor radionuclide therapy (PRRT)*".
Finally, EUS contributes to the histological confirmation
of the diagnosis using elastometry studies (Figure
2) and provides histological material to assess the

27,32,33

histological grade and stage of the PNETs

Microscopically, PNETs are well-differentiated
tumors. They exhibit characteristic architectural
patterns, including nested, trabecular, or glandular
growth, and express neuroendocrine markers such
as chromogranin A and synaptophysin. Based on
their proliferative activity, PNETs are graded from
G1 to G3*. Unlike their pulmonary counterparts,
neuroendocrine carcinomas (NECs) of the pancreas

are rare’®,

Treatment options for PNETs are based on their
size, location, and aggressiveness. Different options
exist, ranging from surveillance to locoregional
therapy such as endoscopic or percutaneous ablation,
systemic therapy, or surgical resection?®3. As each
treatment plan is tailored to the individual patient’s
condition and the specific characteristics of their
tumor, it should be discussed at a multidisciplinary

team meeting.
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Figure 2. EUS imaging showing a pancreatic neuroendocrine tumor with a low strain ratio. Biopsy reveals

monomorphic neoplastic cells with minimal atypia in trabecular pattern. The stroma is minimal, richly vascular

with fine, capillary-sized vessels (H&E,200x). Neoplastic cells express chromogranin A and synaptophysin

with a slightly elevated Kié7 proliferation index (Ki67 immunostaining, 200x)

Autoimmune pancreatitis

Autoimmune pancreatitis is a distinct form of chronic
pancreatitis characterized by the autoimmune-
mediated inflammation of the pancreatic
parenchyma and ducts**. Two subtypes of AIP
exist. Type 1, which is associated with elevated
serum immunoglobulin G4 (IgG4) levels and the
systemic involvement of other organs, and type 2,
which lacks these features and is often referred to
as idiopathic duct-centric pancreatitis characterized
by granulocytic epithelial lesions**-*'. Furthermore,
type 1 AIP is now recognized as the pancreatic
manifestation of the IgG4-related disease (IgG4-
RD)*~. The latter can affect almost all organs with
a variable clinical presentation, although the most
common manifestations are autoimmune pancreatitis,
salivary gland disease, orbital/lacrimal gland disease,

and retroperitoneal fibrosis®.

While the exact pathogenesis of AIP is poorly
understood, multiple immunological pathways have
been proposed to contribute to the development
of this entity.

Autoimmune pancreatitis * and 1gG4-RD*#* have
multiple diagnostic criteria with a sequential
methodology based on the presence of clinical,
radiological, biological, and histological features

that weight the diagnosis.

The clinical presentation of AIP can mimic that of
pancreatic cancer with patients presenting with
abdominal pain, jaundice, weight loss, and pancreatic
mass lesions on imaging studies**°. However, several

key features can help distinguish AIP from malignancy.

Clinically, AIP patients usually present with mild
abdominal pain such as discomfort, while PDAC
patients present severe, persistent, and progressive
abdominal pain with possible weight loss and
progressive jaundice in the advance stages.
Extrapancreatic manifestations, particularly when
accompanied by other autoimmune manifestations
such as sclerosing cholangitis, salivary or lacrimal
gland involvement, or retroperitoneal fibrosis, are
more frequent in AIP, whereas PDAC is more
localized in the pancreatic gland and induces lower
bile duct stenosis, presenting metastatic lesions and
direct invasions in some cases. Fluorodeoxyglucose
(FDG)-positron emission tomography (PET)-CT scans
can help to determine other organ involvement.

Immunoglobulin G4 is elevated in AIP patients,
mainly type 1 AIP (around 60-70%) although elevated
levels have also been reported in a few cases of
PDAC". By contrast, elevated CA 19-9 is uncommon
in AIP.

Radiologically, smooth margins and capsule-like
rims in the body and tail region that represent

© 2024 European Society of Medicine 6



Diagnostic strategy to distinguish non-neoplastic masses of the pancreas from pancreatic cancer

severe fibrotic changes are observed in CT and MRI
imaging of patients with AIP%2. Duct dilatation
should raise the suspicion of PDAC. Using contrast-
enhanced CT, AIP is characterized by homogenous
delayed enhancement of the gland, which indicates
the diffuse loss of parenchymal volume and severe
fibrosis, whereas heterogenous enhancement that
represents necrosis or bleeding in the tumor can
be seen in PDAC. EUS for AIP reveals a duct-
penetrating sign, a difftuse homogenous hypoechoic
pattern, and linear or reticular hyperechoic inclusions,

reflecting interlobular fibrosis®. In PDAC, EUS findings
include a localized hypoechoic mass and double-
duct sign, often with lymph node enlargement or

vascular invasion®*,

Characteristic histological findings of AIP include
diffuse lymphoplasmacytic infiltration with abundant
IgG4 positive plasma cells, storiform fibrosis, and
obliterative venulitis®* (Figure 3). Not all these criteria

are always present on biopsy due to the small size

of the sample.

Figure 3. Focal common bile duct stricture with smooth, concentric thickening, suggestive of IgG4-related

cholangiopathy. Increased FDG uptake in the pancreas on PET-CT, indicating hypermetabolic activity. Biopsy

reveals fibrosis and lymphoplasmocytic inflammation (H&E, 200x). IgG4 immunostaining shows abundant

IgG4-positive plasma cells.

Response to corticosteroid therapy is another
hallmark of AIP, with patients typically experiencing
a good response within 2-4 weeks with an
improvement in symptoms as well as biological and
radiographic abnormalities following treatment
initiation>>>’. This contrasts with the lack of response
observed in PDAC, where chemotherapy and surgical
resection are the mainstays of therapy. However, it
is important to note that AIP can coexist with
pancreatic cancer, thus requiring careful evaluation
and follow-up to ensure accurate diagnosis and

appropriate management®®.

Primary pancreatic lymphomas

Primary pancreatic lymphomas are a rare malignancy
accounting for less than 1% of all pancreatic tumors.
Nevertheless, 25% of non-Hodgkin lymphomas

originate from extralymphatic organs, with
approximately 30% involving the pancreas®”. Primary
pancreatic lymphomas arise from lymphoid tissue
within the pancreas and can present as a focal mass or
diffuse infiltrative lesion mimicking PDAC®. The clinical
presentation of pancreatic lymphomas is nonspecific,
with patients typically presenting with abdominal
pain, weight loss, and constitutional symptoms such
as fever, night sweats, and fatigue (B symptoms).
Primary pancreatic lymphomas can involve any part
of the pancreas, with a predominance in the head, and

may manifest as a solitary mass or multiple nodules.

Imaging studies such as CT, MRI, and PET-CT can
help delineate the extent of the disease and guide
biopsy planning. Primary pancreatic lymphomas
generally appear as a bulky mass in the pancreas

© 2024 European Society of Medicine 7



with well-preserved peripancreatic fat planes®'2
and rarely cause pancreatic duct obstruction unlike
PDAC, which is often observed as a smallerirregular
mass with ductal dilatation and obstruction due to
its invasive nature. Although elevated levels of lactate
dehydrogenase and beta-2 microglobulin have been
observed and can contribute to the diagnosis, these
markers remain nonspecific. Carbohydrate antigen
19-9 levels will remain normal in PPL unless biliary
involvement is present. However, the definitive
diagnosis of pancreatic lymphoma requires
histopathological confirmation, as imaging findings
alone are insufficient to distinguish it from other
pancreatic malignancies. Fine-needle aspiration or
core needle biopsy of the pancreatic lesion can often
provide tissue samples for histological examination
and immunophenotypic analysis.

Histologically, pancreatic lymphomas are subtyped
following the classification used in lymph nodes and
other anatomical sites. Different types of lymphomas
can be encountered in the pancreas, with the most
frequent being diffuse large B-cell lymphoma,
extranodal marginal zone lymphoma of mucosa-
associated lymphoid tissue, and follicular
lymphoma®**3. Lymphomas form aggregates or
sheets of neoplastic lymphoid cells that are distinct
from the glandular duct-like structures formed by the
malignant epithelial cells of PDAC. Immunohistological
staining for lymphoid markers such as CD20, CD3,
and CD5 help subtype lymphomas and guide
treatment decisions. Molecular studies, including
fluorescence in situ hybridization or polymerase chain
reaction analysis for clonal immunoglobulin gene
rearrangements, may also be performed to confirm
the diagnosis and assess for genetic aberration

associated with aggressive disease behavior.

The treatment of PPL depends on the type of
lymphoma and most often consists of aggressive
chemotherapy, sometimes combined  with
immunotherapy agents; radiation therapy can also
be used for local tumor control or symptom relief.
Surgical resection is not common but can be
considered for managing specific complications

like obstructive jaundice.

Conclusion

Accurately diagnosing pancreatic lesions is crucial
for determining the appropriate treatment path and
significantly improving patient outcomes. Continued
advancements in diagnostic technologies and a
better understanding of pancreatic disease pathology
are likely to enhance diagnostic accuracy, thus offering
hope for better management and improved survival

rates for patients with pancreatic disease.

Few biological markers can help distinguish these
entities' for instance CA 19-9 which has a sensitivity
of approximately 70-80% and a specificity of about
80-90% for PDAC in symptomatic patients®.
Carbohydrate antigen 19-9 levels >200U/ml are
associated with a high likelihood of malignancy,
particularly in non-jaundiced patient. However,
approximately 5% to 10% of individuals cannot
synthetize CA 19-9 antigens and are therefore
regarded as Lewis a-b negative®>. Hence, negative
CA 19-9 test results do not necessarily exclude PDAC,
thus necessitating a comprehensive diagnostic
approach based on clinical findings, imaging results,
and other biomarkers to ensure an accurate diagnosis
and appropriate treatment planning. Although surgical
resection should not be delayed in the case of PDAC,
surgical restraint is crucial in other cases to avoid
morbi-mortality caused by unnecessary pancreatic
surgery, since surgical pancreatectomy is associated
with substantial morbidity (30-50%) and mortality
(3-5%). The management of patients harboring a
pancreatic mass should always be discussed and
coordinated by a multidisciplinary team specializing
in oncology, visceral surgery, radiology, and
gastroenterology to tailor treatment strategies to
individual patient needs, thus improving overall patient

outcomes.
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