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Diffuse Type Pancreatic Ductal Adenocarcinoma: The Linitis
Plastica Type of the Pancreas
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Abstract

Pancreatic malignant tumors are diverse and characterized by aggres-
sive nature with high mortality rates. Pancreatic ductal adenocarcino-
ma (PDAC) is the most common type of pancreatic malignant tumors
and accounts for approximately 90% of pancreatic malignancies.
A subtype of PDAC, diffuse type PDAC (DTP), is a very rare and
underreported tumor, known for its aggressive traits. Although little
data are available about this tumor subtype characteristics, it usually
presents with distinct features that are different from the known ones
in PDAC. Herein, we present a case of a 61-year-old male patient,
who presented with abdominal discomfort, weight loss and newly
diagnosed diabetes mellitus. An abdominal computed tomography
(CT) scan showed an ill-defined mass at the uncinate process with
diffuse dilatation of the main pancreatic duct. Endoscopic ultrasound
(EUS)-guided fine-needle biopsy showed cellular atypia suspicious
for malignancy. The patient underwent total pancreatectomy with
Roux-en-Y reconstruction. His postoperative course was uneventful.
The final histopathological report showed well-differentiated diffuse
ductal adenocarcinoma involving the pancreatic head, neck and body.
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Introduction

Pancreatic malignant tumors are diverse and characterized by
aggressive nature with high mortality rates. They are consid-
ered the 11th most common cancer in the world, with a 5-year
relative survival rate of 9-12% [1]. Although it is more com-
mon in the elderly age group of patients, it can occur at any age
and accounts for 4.5% of all cancer deaths. These tumors usu-
ally develop as a solitary lesion from epithelial or non-epithe-
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lial origins with different molecular, biological and prognostic
characteristics. The most common type of pancreatic cancer
is pancreatic ductal adenocarcinoma (PDAC), which accounts
for around 90% of cases [2]. The pancreatic head is the most
common part involved by PDAC, followed by the neck, body
and tail in a descending order. The well-established radiologi-
cal characteristics of PDAC involving the pancreatic head are
ill-defined, hypovascular mass coupled with dilatation of the
main pancreatic and bile ducts (double duct sign). Possible
other findings compatible with borderline disease (invasion
of the confluence of adjacent vessels, lymphadenopathy) or
metastatic disease (liver, lung or other organ metastasis) are
common as well [3].

Appropriate radiological detection and staging are key el-
ements in patient management, taking into consideration the
following factors: a retroperitoneally located pancreas, non-
specific presenting signs and symptoms, and aggressive bio-
logical nature [4]. Despite the advancements in the diagnostic
techniques and treatment strategies of pancreatic cancer, it
remains one of the most lethal neoplasms. Due to its poor re-
sponse to chemotherapy and radiotherapy, surgery has the only
potential to prolong survival [5].

Compared to focal single malignant lesion, cases of multi-
centricity of PDAC (known as diffuse type PDAC (DTP)), are
extremely rare [6, 7]. The DTP is a rare subtype of PDAC and
accounts for around 1-5% of PDAC:s. It presents with distinct
features that are different from the conventional ones in PDAC
and very little data are available about its radiological, endo-
sonographic and histological characteristics. It can be easily
misdiagnosed as other pancreatic lesions (such as pancreatitis,
metastasis to the pancreas or lymphoma), and thus, requires
a different approach and management plan [8, 9]. Choi et al
described the radiological features of DTP after examining 14
cases. Such features include among others peripheral capsule-
like structure, the absence of intratumor pancreatic duct dilata-
tion, and lack of pancreatic parenchymal atrophy [10].

Herein, we present a unique case of a 61-year-old patient
who was diagnosed with DTP following total pancreatectomy.

Case Report

Investigations

A 61-year-old male patient, with new onset diabetes mellitus
(DM) treated by metformin, was admitted due to upper abdomi-
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Figure 1. An axial cross-sectional CT scan of the abdomen showing hypodense lesion at the head of pancreas (short arrow) with
a dilated main pancreatic duct (long arrow). CT: computed tomography.

nal pain of a month’s duration. In addition, he suffered of unin-
tended weight loss of 5 kg, anorexia and heartburn. It is worthy
of mention that 2 years ago an abdominal computed tomography
(CT) scan, done for constipation, showed dilation of the main
pancreatic duct (MPD) of up to 8 mm at the pancreatic head
and neck, a finding suspected for main duct intraductal papillary
mucinous neoplasm (IPMN). For unknown reasons, the patient
did not complete the workup he was advised to complete.

Diagnosis

On physical examination upon his admission, the patient’s vi-
tal signs were within normal limits. An abdominal examina-
tion revealed soft, lax and non-tender abdomen. No abdominal
mass was palpated. Digital rectal examination was normal.
Complete blood count, liver and kidney function tests were
within normal limits. An abdominal CT scan showed solitary
ill-defined hypodense space occupying lesion at the uncinate
process. Furthermore, diffuse dilatation of the MPD of up to
1 cm was documented. Adjacent vessels (portal vein, superior
mesenteric artery (SMA) and hepatic artery) were uninvolved
(Figs. 1 and 2). Based upon the clinical presentation and ab-
dominal CT scan findings, the working diagnosis was a main
duct IPMN that presumably underwent neoplastic transforma-
tion to PDAC at the uncinate process. The patient was admit-
ted to the General Surgery Ward with a diagnosis of pancreatic
head space occupying lesion for further investigation.

During his admission, the patient underwent an endo-
scopic ultrasound (EUS), which revealed heterogeneous solid
and cystic finding at the pancreatic head and uncinate process
and a simple cyst at the pancreatic body. EUS-guided intra-
cystic fluid aspiration showed findings compatible with [PMN
(high levels of carcinoembryonic antigen (CEA) and amylase),
while a fine-needle aspiration (FNA) of the solid component
revealed cells with atypia highly suspicious for malignancy.
Tumor markers including cancer antigen 19-9 (CA 19-9) and
CEA were within normal limits. Positron emission tomogra-
phy (PET)-CT scan revealed considerable FDG uptake at the
pancreatic head without signs of metastasis.

Treatment

Following the diagnosis of pancreatic head lesion highly suspi-
cious for PDAC, the patient’s case was discussed at the tumor
board meeting for treatment decision. Two surgical options
were suggested: total pancreatectomy vs. pancreatoduodenec-
tomy (PD) with intra-operative frozen section of the pancreatic
remnant. Pros and cons for each option were discussed as well.
Advantages for total pancreatectomy include exclusion of the
main postoperative complication, postoperative pancreatic fis-
tula (POPF) and positive pancreatic margins involved by tumor
cells. On the other hand, disadvantages include pancreatic exo-
crine and endocrine dysfunction and life-long treatment by in-
sulin and pancreatic enzyme replacement therapy. Advantages
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Figure 2. A coronal sectional abdominal CT scan showing an ill-defined hypodense lesion at the uncinate process of the pan-

creas (arrow). CT: computed tomography.

and disadvantages for PD include partial pancreatic exocrine
and endocrine function preservation and POPF and other well-
known complications, respectively. After multi-disciplinary
team (MDT) discussion, the treatment options (advantages and
disadvantages of every option) were discussed with the patient,
and it was decided to proceed with total pancreatectomy. The
intra-operative findings showed no remote intra-abdominal
metastasis, atrophic pancreas with hard texture involving the
entirety of its length, dilated main pancreatic and common bile
ducts, a solitary occupying lesion at the uncinate process with
surrounding local desmoplastic reaction involving the inferior
vena cava and superior mesenteric vein. Total pancreatectomy
with Roux-en-Y reconstruction was completed.

His postoperative course was uneventful, and the patient
was discharged home on postoperative day 10. The histopatho-
logical report showed well-differentiated PDAC involving the
pancreatic head, neck and body, invading to the muscularis
propria of the duodenum in the ampulla, to the fat around the
pancreas and to lymphatic vessels. Numerous foci of IPMN
with low-grade dysplasia at the tail were described as well.
Surgical margins of the common hepatic duct were free of tu-
mor. Two out of 22 lymph nodes were positive for PDAC.

Follow-up

On an outpatient clinic follow-up at 2, 6 and 12 weeks following
operation, the patient was in good general condition with no re-
markable physical examination findings. His blood glucose lev-

els were within normal range. He was evaluated by an oncologist
and treated with chemotherapy (FOLFIRINOX) for 12 cycles.
Six months following operation, a PET-CT scan showed postop-
erative changes without any evidence of tumor recurrence.

Discussion

Approximately 90% of all pancreatic tumors are of ductal phe-
notype and the most frequent site is the pancreas head (60-
70%) [10]. Three lesions in the pancreas can be a precursor
for development of PDAC: pancreatic intraepithelial neoplasia
(PanIN), IPMN and mucinous cystic neoplasia (MCN). Pa-
nIN is the most common precursor type. Multifocal invasion
was rarely reported in patients with strong family history of
pancreatic cancer. On the other hand, IPMN and MCN can be
precursors for multifocal invasion [11]. In this case, a definite
mass in the uncinate process was described along with diffuse
IPMN, but a multifocal invasion was not confirmed before the
operation.

Multiple pancreatic masses are a rare entity with a broad
differential diagnosis: multifocal autoimmune pancreatitis,
metastasis or neuroendocrine neoplasms [1]. Due to its rare in-
cidence, DTP presentation and endoscopic findings are still not
well known, nevertheless, as has been mentioned before, Choi
et al described the largest series of DTP with radiological fea-
tures including peripheral capsule-like structure, the absence
of intratumor pancreatic duct dilatation, and lack of pancreatic
parenchymal atrophy [12]. In his study, abdominal CT scan
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showed a solitary tumor in 11 patients and a tumor involving
virtually the entire pancreas in the remaining three patients. No
patients presented with multiple pancreatic masses.

Three theories were proposed regarding the pathogenesis of
DTP: 1) rapid evolution from a focal PDAC; 2) delayed diag-
nosed pancreatic cancer; and 3) a synchronous multifocal tumor
development. Although documented cases support the first and
last theory, there are no reported cases that support the second
one [6]. In our case, the most acceptable theory is the synchro-
nous multifocal tumors deriving out of main duct IPMN.

In contrast to PDAC, DTP lacks the radiological feature of
pancreatic atrophy. In addition, DTP lacks pancreatic enlarge-
ment, which is more associated with autoimmune pancreati-
tis. Both of the previously mentioned differential diagnoses
require entirely different treatment regimen and have differ-
ent prognosis [6]. Thus, a biopsy should be performed before
initiating treatment of autoimmune pancreatitis in case of sus-
pected malignancy.

Our patient had a unique radiological change between the
two abdominal CT scans performed within 2 years. His last CT
scan showed a single mass, with solid and cystic component,
at the head of pancreas. The FNA was consistent with [PMN
and cellular atypia. However, the pathology result after total
pancreatectomy showed features of DTP which illustrates the
importance of taking several samples and examining the whole
pancreas. The histopathological features with diffuse involve-
ment of the MPD by PDAC resemble the diffuse involvement
of the stomach wall by gastric adenocarcinoma, known as li-
nitis plastica.

In conclusion, although DTP is a rare entity, in cases of
suspected multiple lesions within the pancreas, such as main
duct IPMN involving the entire MPD, the entire pancreas must
be evaluated. An MDT approach is warranted to discuss treat-
ment options, with surgical resection (when feasible) carrying
the best therapeutic outcomes. Total pancreatectomy is highly
recommended in such cases.

Learning points

The main takeaway points from this case report: DTP, espe-
cially the linitis plastica type, is an extremely rare disease and
is usually overlooked. In cases of PDAC development from
main duct IPMN, it is recommended to localize the primary
tumor and rule out any involvement of the MPD in its entirety
before proceeding with any surgical treatment. An MDT ap-
proach is advisable and total pancreatectomy is the surgical
option of choice.
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