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Male, 82-year-old

Pancreatic intraductal tubulopappilary neoplasm (ITPN)

Abdominal pain ¢ anorexia ¢ weakness ¢ weight loss

Amlodipine 5 mg/valsartan 160 mg ¢ nebivolol 5 mg ¢ metformin 850 mg ¢ pancreatin 25 000 IU
Total pancreatectomy with splenectomy

Oncology ¢ Pathology ¢ Radiology ¢ Surgery

Rare disease

Pancreatic intraductal tubulopapillary neoplasm (ITPN) was first described by Yamaguchi in 2009 and was rec-
ognized by World Health Organization as a distinct entity in 2010. Since then few case reports and case series
have been published. Little is known about its clinicopathologic features and treatment outcomes. We present
the seventh case of total pancreatectomy for ITPN reported in the English literature.

Our patient was an 82-year-old male with a previous history of acute evolving-to-chronic pancreatitis. After 2
years of medical consultation, an abdominal magnetic resonance imaging was suspicious for multifocal pan-
creatic neoplasia. A computed tomography-guided biopsy of the lesion was performed which indicated pan-
creatic intraductal neoplasia with intermediate dysplasia. After oncology consultation, the patient underwent
pylorus-preserving total pancreatectomy with splenectomy. The pathology report showed pancreatic ITPN with
intermediate to severe dysplasia and associated invasive carcinoma. All 21 resected lymph nodes were non-
metastatic (pT3NO). The postoperative course of the patient was uncomplicated. He received adjuvant gem-
citabine (single agent) for 6 months. At 18 months after surgery he was diagnosed with hepatic metastases;
he was still alive at the time of this reporting.

ITPN has been associated with previous history of acute pancreatitis in some patients. Early diagnosis, radical
surgical resection, and adjuvant chemotherapy may lead to long-term survival rates even in cases with associ-
ated invasive component. Total pancreatectomy may be a preferable procedure for ITPN in selected patients.

Carcinoma, Intraductal, Noninfiltrating ¢ Pancreatectomy ¢ Pancreatic Neoplasms
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Background

Intraductal tubulopapillary neoplasm (ITPN) of the pancreas is
a relatively new and rare clinical entity. It is defined as an in-
traductal, grossly visible, tubule-forming epithelial neoplasm
with high-grade dysplasia and ductal differentiation without
overt production of mucin [1,2]. Suda et al. published 4 cases
of “intraductal papillotubular pancreatic carcinoma with scant
mucin production” in 1996 [3]. However, the term ITPN was
introduced by Yamaguchi et al. in 2009; they described the
first 10 acknowledged cases of pancreatic ITPN [1]. In 2010
the World Health Organization (WHO) recognized ITPN as a
distinct subgroup of intraductal tumors of the pancreas [4].
Since then, less than 40 cases of ITPN have been published.
As a result, there is insufficient information regarding its clini-
copathologic features, treatment options, and outcomes [5,6].
We herein present the seventh case of total pancreatectomy
for ITPN reported in the English literature.

Case Report

Our patient was an 82-year-old male with a history of hyper-
tension who had suffered from acute pancreatitis 16 years ago
due to gallstone disease. He underwent laparoscopic chole-
cystectomy after conservative treatment of acute pancreati-
tis at that time and had a normal recovery. As a consequence,
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acute pancreatitis evolved to what seemed to be chronic pan-
creatitis. The patient suffered from sporadic episodes of ab-
dominal pain along with elevated amylase levels and ended
up with diabetes and exocrine pancreatic insufficiency with
normal amylase levels. His medical treatment included am-
lodipine 5 mg/valsartan 160 mg, nebivolol 5 mg, metformin
850 mg, and pancreatin 25 000 IU.

The patient was in a good clinical condition when he referred
to our surgical team 4 years ago. Physical examination re-
vealed a soft abdomen without any palpable mass. Laboratory
values of complete blood count, biochemical blood tests (liv-
er function tests, amylase, lipase) and serum tumor markers
(carcinoembryonic antigen [CEA], cancer antigen [CA] 19-9, CA
125, CA 72-4, and alpha-fetoprotein [AFP]) were within normal
limits apart from elevated serum glucose levels (130 mg/dL)
due to the known diabetes. Contrast enhanced computed to-
mography (CT) and magnetic resonance imaging (MRI) of the
abdomen showed elements of chronic pancreatic inflamma-
tion and presence of cystic lesions which were diagnosed as
pseudocysts. Upper gastrointestinal endoscopy revealed normal
findings especially in the area of Vater’s papilla. Considering
his age and a potentially benign disease we treated him con-
servatively for 2 years with simple painkillers, dietary restric-
tions, and pancreatic exocrine enzyme and insulin substitution.
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Figure 1. Diffuse cystic dilation at the pancreatic body and tail with severe parenchymal heterogeneity shown in (A) T2W2 abdominal
MRI (arrows), and (B) vibe post contrast abdominal MRI (arrows). (C) T2-weighed abdominal MRI: cystic lesion with compact
elements and high signal intensity in contact with the tail of the pancreas and the hilum of the spleen (arrows). (D) MRCP:
mild dilation of the common hepatic duct (red arrow) with smooth stenosis of the common bile duct (yellow arrow). Absence
of visualization of the major or accessory pancreatic duct. MRl — magnetic resonance imagining; MRCP — magnetic resonance

cholangiopancreatography.

The patient suddenly started to lose weight (6 kg in a year) and
presented general symptoms like anorexia, sense of fullness
after meal, weakness, and fatigue. Moreover, his Ca 19-9 lev-
els elevated to 265 U/mL (reference range <37 U/mL). The lat-
est abdominal MRI showed new elements that were suspi-
cious for multifocal pancreatic neoplasia. There was a diffuse
cystic dilation of the whole pancreas with severe parenchy-
mal heterogeneity (Figure 1A, 1B). A cystic lesion with com-
pact elements was found in the tail of the pancreas which was
adherent to the hilum of the spleen and showed high signal
intensity in T2-weighed MRI (Figure 1C). MR cholangiopancre-
atography (MRCP) revealed mild dilation of the common he-
patic duct with smooth stenosis of the intrapancreatic portion
of the common bile duct. MRCP failed to visualize the major
or accessory pancreatic duct (Figure 1D). Moreover, abdom-
inal CT angiography (CTA) showed a hypodense cystic lesion
at the head and uncinate process of the pancreas which was
in contact and caused distortion of the superior mesenteric
vein (Figure 2A, 2B).
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A CT-guided biopsy of the cystic lesion at the body and tail of
the pancreas was performed which indicated pancreatic in-
traductal neoplasia with intermediate dysplasia (Figure 2C).
Two years after our patient presented to our surgical team,
he was referred for oncology consultation which determined
that he should be treated surgically with total pancreatectomy
and possibly with adjuvant chemotherapy, depending on the
pathology report.

We performed a double Kocher incision to access the perito-
neal cavity. The liver and all other intraabdominal organs were
free of macroscopic disease. The pancreas was diffusely di-
lated, and its wall was thick and hard in palpation. We per-
formed a Kocher maneuver and we confirmed that the tumor
was resectable. The tumor was in contact but did not infiltrate
the superior mesenteric vein. The hilum of the spleen was in-
filtrated by the cystic mass of the pancreatic tail, so we de-
cided to perform a pylorus-preserving total pancreatectomy
with splenectomy and regional lymphadenectomy (Figure 3).
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Macroscopic examination of the specimen indicated the pres-
ence of an off-white lesion occupying both the head and the
body of the pancreas with a maximum diameter of 8.5 cm
along with a second similar lesion at the edge of the pancre-
atic tail measuring 4.5 ¢cm in diameter. Histologic examina-
tion revealed the presence of multifocal ITPN of the pancreas
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Figure 2. Abdominal computed tomography angiography, portal
phase as shown in (A) multifocal hypodense pancreatic
neoplasm. (B) Hypodense cystic lesion at the head and
uncinate process of the pancreas with distortion of the
superior mesenteric vein. (C) Computed tomography-
guided biopsy of the cystic lesion at the body and
tail of the pancreas. SMV — superior mesenteric vein;
SMA — superior mesenteric artery.

Figure 3. Gross specimen photo of total pancreatectomy with
splenectomy.

with intermediate to severe dysplasia and absence of mucin.
The neoplasm was observed mainly inside dilated pancreatic
ducts and was associated with extensive invasive component
which infiltrated both the duodenal wall and the peripancreatic
adipose tissue (Figure 4). There was also observed focal peri-
neural invasion. All 21 resected lymph nodes were non-meta-
static, and the final pathology stage of the tumor was pT3NO.
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Figure 4. Histopathological images of ITPN as shown in (A) The duct is completely filled by the tubule and few papillae forming
neoplasm (H&E 100x). (B) Dense packed tubules and papillae with moderate to severe nuclear atypia. Note the absence
of mucin (H&E 200x). (C) ITPN below the duodenum wall (H&E 100x). (D) Focus of invasive ductal carcinoma (H&E 200x).
ITPN — intraductal tubulopapillary neoplasm; H&E — hematoxylin and eosin.

Immunohistochemical studies of the specimen showed that
the tumor cells were positive for cytokeratin 7, CA 19-9, and
MUC1, whereas they were negative for cytokeratin 20, MUC2,
and CDX2 (Figure 5).

The patient had an uncomplicated postoperative course and
was discharged on the ninth postoperative day in a good clin-
ical condition. He received adjuvant chemotherapy with gem-
citabine (single agent) for 6 months which he tolerated well.
Follow-up at 6 and 12 months after surgery with abdominal
and chest CT did not show any recurrence or metastatic dis-
ease. The patient was diagnosed with hepatic metastases 18
months after surgery. He refused to receive any other adju-
vant therapy. At the time of this report, 28 months after sur-
gery, he was still alive and active.
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Intraductal tubulopapillary neoplasms (ITPNs) of the pan-
creas account for less than 1% of all pancreatic exocrine tu-
mors and approximately 3% of all pancreatic intraductal neo-
plasms [1,6,7]. Intraductal tumors of the pancreas are classified
as intraductal pancreatic mucinous neoplasms (IPMNs) and
ITPNs according to the 4™ World Health Organization (WHO)
tumor classification in 2010 [4-9].

Immunohistochemical workup is useful to confirm the diagno-
sis of ITPN. Typically, ITPNs show pancreatic duct differentiation
by strong expression of CK7 (100%) and CK19 (95%), as well
as expression of MUC1 (88%) and MUC6 (74%). Additionally,
they lack gastroenteric differentiation and they do not express
MUC2 and MUC5AC, unlike some types of IPMNs. Most IPMNs
are positive for MUC5AC and negative for MUC6, apart from
the oncocytic-type [1,5,7,8,10]. Molecular findings in patients
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Figure 5. Immunohistochemical images of ITPN. (A) The tumor cells are positive for cytokeratin 7 (immunostain 200x). (B) The tumor
cells are positive for CA 19-9 (immunostain 200x). (C) The tumor cells are positive for MUC1 (immunostain 200x).
(D) The tumor cells are negative for cytokeratin 20 (immunostain 200x). (E) The tumor cells are negative for MUC2
(immunostain 200x). (F) The tumor cells are negative for CDX2 (immunostain 200x). ITPN — intraductal tubulopapillary
neoplasm.
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with ITPN include somatic PIK3CA mutations in 18% of cases,
KRAS in 10%, TP53 in 23% and BRAF in 15% [2,10,11].

Macroscopically, ITPN is a solid nodular tumor that arises most-
ly in the main pancreatic duct and causes upstream dilation
of the ducts surrounding the neoplasm [1,5,10]. Branch-duct
ITPNs have been detected in 5% to 10% of cases without dila-
tion of the main pancreatic duct [10,12]. Inomata et al. reported
the case of a patient with concurrent presence of branch-duct
ITPN and IPMN in the head of the pancreas in 2018 [12]. ITPNs
have also been found to arise from the bile ducts [5,13,14].
ITPN is most frequently located in the head of the pancreas
in almost half of the patients. It can also be found in the body
of the pancreas (17%), in the tail (7%), in both the head and
body (3%), in both the body and tail (7%), and diffusely in the
whole pancreas (14%) [2,5,8,10], like our patient

Preoperative diagnosis of ITPN is challenging since there is
not a “gold-standard” method in literature. Duodenoscopy
and endoscopic retrograde cholangiopancreatography (ERCP)
may provide preoperative diagnosis in some patients with ab-
normal tissue sticking out of the papilla of Vater that can be
taken for biopsy [5,6]. Endoscopic ultrasonography fine needle
aspiration cytology (EUS-FNAC) may also be helpful in confirm-
ing the diagnosis of ITPN [15,16]. K6lby et al. suggested that
imaging-guided core needle biopsy (CNB) could be more use-
ful since it enables histologic examination [2]. The “cork-of-
wine-bottle” sign and the “2-tone duct” sign are characteris-
tic in MRCP and ERCP and are associated with the intraductal
growth of ITPN [17]. Zhang et al. suggested in 2019 that MRI
is an important imaging examination for the preoperative di-
agnosis of ITPN since it provides more detailed information
about the tumor [18]. In our patient, imaging studies and CT-
guided biopsy pointed to the diagnosis of multifocal intra-
ductal pancreatic tumor.

In published case series, patients with ITPN presented with a
variety of symptoms: abdominal pain or discomfort, nausea
and vomiting, jaundice, anemia, severe diarrhea or steator-
rhea, appetite or weight loss, fever, excessive thirst, exacer-
bation of diabetes mellitus and acute abdomen due to rup-
ture of ITPN. About one-third of patients were asymptomatic
and ITPN was an incidental finding [2,5-8,10,19]. ITPN has also
been associated with episodes of recurrent acute pancreatitis
and should be considered in the differential diagnosis of idio-
pathic acute pancreatitis [20]. The intraluminal growth of the
neoplasm inside the pancreatic duct may cause slow obstruc-
tion and obstructive chronic pancreatitis [11]. This is a patho-
physiological mechanism that can explain the symptoms of
chronic pancreatitis to our patient.

ITPN is considered a precursor lesion to invasive pancreatic
ductal adenocarcinoma [4,11,21-23]. Approximately 40% to
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50% of ITPN cases harbor an invasive component and they
should be referred to as cases of “ITPN with an associated in-
vasive carcinoma” [2,7,10,22]. Male sex, large tumor size, dilat-
ed pancreatic duct with pancreatoliths and high Ki-67 labelling
index could be considered as predictive factors for invasive-
ness [2,23]. Rare cases of patients with lymphovascular and
perineural invasion, lymph node and liver metastases are re-
ported in literature [8]. Fujimoto et al. consider all 31 cases of
ITPN reviewed by them as intraductal tubulopapillary cancer
despite the presence or absence of an invasive component [6].

Prognosis of ITPN after curative resection seems to be more
favorable than conventional pancreatic ductal adenocarcinoma
according to literature data [5,8,10]. Basturk et al. [8] published
a case series of 33 patients with ITPN in 2017. Twenty-two pa-
tients had available follow-up clinical information for a me-
dian time of 45 months; 15 patients had associated invasive
component, 6 patients did not have invasive cancer, and 1 pa-
tient had only biopsy specimen. The estimated overall 1-year,
3-year, and 5-year survival rate of these 22 patients was 100%
(22 out of 22), 93% (20 out of 22), and 77% (17 out of 22),
respectively. The overall 5-year survival rate was 100% (6 out
of 6) in cases without invasive carcinoma and 1-year, 3-year,
and 5-year survival rates were 100% (15 out of 15), 91% (14
out of 15), and 71% (11 out of 15), respectively in cases with
invasive carcinoma [8]. Fujimoto et al. presented an overall
1-year survival rate of 88% (23 out of 26) in their case se-
ries of 31 patients with ITPN published also in 2017. Twenty-
six patients had available follow-up clinical information [6].

Radical surgical treatment performed before ITPN evolves into
an invasive carcinoma is recommended by some authors and
has been associated with a better prognosis [2,23]. The most
common surgical procedure for ITPN is pancreatoduodenec-
tomy according to the literature [5,6,10]. In cases with multifo-
cal ITPN, like our patient, total pancreatectomy is the preferred
surgery following oncological criteria [5 6]. Fujimoto et al. [6]
and Basturk et al. [8] published 5 cases of total pancreatec-
tomy for ITPN in 2017. Date et al. [7] included in their review
a new case of a Japanese patient treated with total pancre-
atectomy by Shibasaki et al. [25] in 2012. Thus, our patient is
the seventh case (Table 1) of total pancreatectomy for ITPN
reported in the English literature since the original article of
Yamaguchi et al. in 2009.

Six out of these 7 patients with total pancreatectomy were
male (86%) and 1 was female. Their mean age was 65 years
old (range, 42 to 82 years old). All 7 cases were multifocal pan-
creatic ITPNs and 6 out of 7 patients (86%) harbored an asso-
ciated invasive carcinoma. The mean tumor size was 9.87 cm
(range, 1.1 to 17.5 cm). One out of 7 patients died 7 months
after surgery due to the primary disease. One patient with a
familial history of pancreatic cancer did not have postoperative

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Kosmidis C. et al.:
Total pancreatectomy with splenectomy for multifocal ITPN...
© Am J Case Rep, 2020; 21: €924760

Table 1. Reported cases of multifocal pancreatic ITPN treated with total pancreatectomy.

Location Size (cm)

Invasive Follow-up Outcome

Case, reference

cancer (months)

Age Gender Symptom

1 48 M Jaundice HBT
2 6 M ExacebatonoflOM  HET
s e F Exessvetist  HET
4 M Abdommalpan T
s @ M Abdomimalpan T
6w M wegtls e
7 82 M Weightloss | HBT

Yamaguchi et al.

. X
115 + 14 AF igilbz"’jsl‘;';i]et all
m e m o e
R
ffffffff e m W oh
17.5 + 9 AF ;‘3’1”;0[:] etal
85 . 8 AHM  Ourcase 2020

ITPN — intraductal tubulopapillary neoplasm; M — male; F — female; DM — diabetes mellitus; H — head of the pancreas; B — body of the
pancreas; T — tail of the pancreas; NA — not assigned; DD — death related to the disease; AF — alive, free of disease; AHM — alive with

hepatic metastases.

follow-up details available. Four patients (57%) were alive with-
out recurrence on clinical follow-up for a mean period of 16.5
months (range, 9 to 24 months). Finally, our patient was alive
with hepatic metastases 28 months after surgery [1,2,6,25-27].

The extent of surgical resection should be taken into serious
consideration for the treatment of ITPN, since 7 cases of lo-
cal recurrence have been published in the English literature.
The soonest was 12 months after surgery and the latest was
16 years after surgery. Recurrence of ITPN may require total
pancreatectomy. Additionally, recurrence has occurred even
in cases where the initial ITPN was not associated with inva-
sive carcinoma [1,9,28]. Three possible mechanisms have been
proposed to elucidate this phenomenon: a) residual cancer
cells in the remnant pancreas, b) intraductal or intrapancre-
atic lymphovascular spread, and ¢) metachronous, multicen-
tric development [9,28].

Due to the rarity of ITPN there are no evidence-based guide-
lines for the treatment (including chemotherapy or radiation
therapy) for this pancreatic tumor. According to the existing
literature, neo-adjuvant therapy was not applied to any pa-
tient from the reported cases. Adjuvant chemotherapy has also
been avoided in many patients, even in some cases with co-
existing invasive cancer, since ITPN has a lower malignancy
potential than pancreatic ductal adenocarcinoma [5]. In our
case, we treated our patient with adjuvant gemcitabine (sin-
gle agent) for 6 months because the neoplasm extensively
infiltrated the duodenal wall and the peripancreatic adipose
tissue, and there were also foci of perineural invasion. These
elements suggested potential aggressive behavior of the tumor
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and the patient was considered at high risk for local recurrence
or distant metastases [28,29].

Three patients with pancreatic ITPN and associated invasive
cancer have been treated with adjuvant gemcitabine and
capecitabine (Xeloda) [2,18,23]. Two of them were alive and
disease-free 15 and 19 months after surgery [2,23], where-
as the third was diagnosed with hepatic metastases in the
fourth postoperative month [18]. There were also 4 report-
ed cases of patients from Japan with pancreatic ITPN who re-
ceived postoperatively S-1 (tegafur-gimeracil-oteracil potas-
sium) [9,20,30,31]. S-1 plays a key role in the treatment of
pancreatic cancer in Japan besides gemcitabine [32]. Three of
these cases were diagnosed with recurrence of the primary
disease at 15 months [30], 34 months [31] and 16 years af-
ter pancreatoduodenectomy [9]. The fourth was alive and dis-
ease-free in the first postoperative year [20].

Conclusions

ITPN is a rare entity with a limited number of reported cases
in the literature. In some patients it has been associated with
previous acute pancreatitis. ITPN should be included in the dif-
ferential diagnosis in patients with chronic obstructive pancre-
atitis and unexplained pancreatic insufficiency. Early diagno-
sis, radical surgical resection following oncologic criteria, and
adjuvant chemotherapy may lead to long-term survival rates
even in cases with associated invasive cancer. Total pancre-
atectomy may be a preferable procedure for ITPN in select-
ed patients since many tumors are multifocal and cases with
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remnant pancreatic recurrence have been described even 16
years after the initial surgery.

Abbreviations

ITPN - intraductal tubulopapillary neoplasm; WHO — World Health
Organization; LFTs — liver function tests; CEA — carcinoembryonic
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