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INTRODUCTION:  The  2010  World  Health  Organization  classification  of  intraductal  neoplasms  of  the
pancreas  includes  intraductal  tubulopapillary  neoplasms  (ITPNs)  and  intraductal  papillary  mucinous
neoplasms,  the  latter  being  a rare and  new  concept.  ITPN  sometimes  cause  acute  pancreatitis;  therefore,
distinguishing  ITPN  from  idiopathic  acute  pancreatitis  is  important  but  challenging.
PRESENTATION  OF  CASE:  We  present  the  case  of  a 72-year-old  male  who  had recurrent  pancreatitis  for
the past  2 years,  his diagnosis  was  idiopathic  acute  pancreatitis.  He  was  admitted  to  our hospital  with
severe  acute  pancreatitis  and cholangitis  due  to intrapancreatic  bile  duct  stenosis.  After  the  treatment
of cholangitis,  contrast-enhanced  computed  tomography  revealed  a tumor  at  the  pancreatic  head.  Endo-
scopic  retrograde  cholangiopancreatography  (ERCP)  showed  stenosis  of  the main  pancreatic  duct and
distal  bile  duct,  and  adenocarcinoma  was  detected  using  brush  cytology  of  the  bile  duct  stricture  and
pancreatic  juice.  The  patient  was  diagnosed  with invasive  ductal  carcinoma  and  pancreaticoduodenec-
tomy  was  performed.  Histopathological  findings  revealed  dilation  of  the  pancreatic  duct,  and  proliferation
of columnar  cells  and cuboid  epithelial  cells  in  the  main  pancreatic  duct  of  the  pancreatic  head.  Mucus
production  was  poor,  and  immunostaining  results  revealed  ITPN.  The  patient  is alive  and  do  not  exhibit

signs  of  recurrence  for 12  months.
DISCUSSION:  ITPNs  can cause  acute  pancreatitis,  which  can  be challenging  to  preoperatively  diagnose.
ITPNs  presenting  as acute  pancreatitis  are  rare, with  reported  only  5 cases.
CONCLUSION:  It is  important  to  be keep  in  mind that  there  is a  possibility  of  ITPN after  diagnosis  of
idiopathic  acute  pancreatitis.

©  2018  The  Author(s).  Published  by Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
he CC
access  article  under  t

. Introduction

Intraductal neoplasms of the pancreas can be classified as intra-
uctal tubulopapillary neoplasms (ITPNs) and intraductal papillary
ucinous neoplasms (IPMNs) according to the 2010 World Health

rganization classification. ITPN is a rare malignant lesion and
ewly defined clinical presentation that sometimes lead to acute
ancreatitis, and it is critical yet challenging to distinguish ITPN

Abbreviations: ITPN, intraductal tubulopapillary neoplasm; IPMN, intraductal
apillary mucinous neoplasm; IDC, invasive ductal carcinoma of pancreas; CT, com-
uted tomography; MRCP, magnetic resonance cholangiopancreatography; ERCP,
ndoscopic retrograde cholangiopancreatography; PD, pancreaticoduodenectomy;
P,  distal pancreatomy.
∗ Corresponding author at: Department of Surgery, Keiwakai Ebetsu Hospital, 81-
,  Yoyogicho, Nopporo, Ebetsu-shi, Hokkaido, 069-0817, Japan.

E-mail addresses: soudai114@gmail.com (S. Sakamoto),
tsuruga2000@yahoo.co.jp (Y. Tsuruga), dr-big1023@hotmail.co.jp (Y. Fujii),
shomura@gaea.ocn.ne.jp (H. Shomura), atsuo-hattori@hokkaido.med.or.jp
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from idiopathic acute pancreatitis, which we illustrate in this case
report.

2. Presentation of case

A 72-year-old male was  admitted to our hospital with abdom-
inal tenderness and rigidity in the epigastric region. He had
been undergone treatment for recurrent acute pancreatitis three
times during the last 2 years, and pancreatic pseudocysts were
found following pancreatitis treatment. The cause of recurrent
acute pancreatitis was determined as idiopathic acute pancreati-
tis with no malignant findings using multiple modalities including
contrast-enhanced computed tomography (CT) and endoscopic
retrograde cholangiopancreatography (ERCP). Laboratory findings
at the time of admission were as follows: white blood cell

count, 13710/�L with 93.1% neutrophils; aspartate aminotrans-
ferase, 323 U/L; alanine aminotransferase, 285 U/L; �-GTP, 470 U/L;
alkaline phosphatase, 566 U/L; amylase, 180 U/mL; C-reactive pro-
tein, 25.14 mg/dL; carcinoembryonic antigen, 1.3 ng/mL; CA19-9,
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Fig. 1. (a) Contrast-enhanced computed tomography findings at the time of admission showing bile and pancreatic duct dilation and increased radiodensity around the
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ancreatic head. A pancreatic pseudocyst could also be observed (arrow). (b) Contra
howing tumor (arrow) in the main pancreatic duct at the pancreatic head. The high
ube.  Note the improvements in dilation of the bile and pancreatic ducts.
6.1 U/mL; and SPAN-1, 16.2/mL. Contrast-enhanced CT findings
t the time of admission showed bile and pancreatic duct dilation
nd increasing radiodensity around the pancreatic head (Fig. 1a).
he patient was diagnosed with severe acute cholangitis and

ig. 2. Endoscopic retrograde cholangiopancreatography (a) and magnetic resonance ch
ancreatic duct.

ig. 3. Histopathological findings revealed dilation of the pancreatic duct, and proliferatio
f  the pancreatic head. (a) low-power field, (b) high-power field.
anced computed tomography after treatment for acute cholangitis and pancreatitis
ity structure in the bile duct was due to the endoscopic retrograde biliary drainage
acute pancreatitis. ERCP was performed, and a bile duct and
pancreatic duct stents was placed with systemic management.
Contrast-enhanced CT performed after treatment of cholangitis and
pancreatitis revealed a tumor detail at the pancreatic head (Fig. 1b).

olangiopancreatography (b) showing stenosis of the common bile duct and main

n of columnar cells and cuboid epithelial cells occupying the main pancreatic duct
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Table 1
Five reported cases of intraductal tubulopapillary neoplasm with acute pancreatitis.

Author Age of
patient

Sex Causes of diagnosis Period to diagnosis
from symptoms

Preoperative diagnosis Surgery Postoperative prognosis

Muraki et al. [3] 74 M Follow-up after
pancreatitis

6 months Intraductal neoplasm PD N/A

Ahls  et al. [4] 43 F Acute pancreatitis short term Intraductal neoplasm PD No recurrence for over 2
years

Mizuno et al. [5] 62 M Acute pancreatitis short term Intraductal neoplasm
or IDC

DP No recurrence for 18
months

Shimizu  et al. [6] 63 M Acute pancreatitis short term Intraductal neoplasm
or IDC

DP Recurrence in remnant
pancreas 40 months
postoperatively. No
recurrence for 32 months
after the second surgery

Our  case 72 M Follow-up after 2 years IDC PD No recurrence for 12
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pancreatitis

D, pancreaticoduodenectomy; DP, distal pancreatomy; IDC, invasive ductal carcin

RCP and magnetic resonance cholangiopancreatography (MRCP)
howed stenosis of the distal bile and main pancreatic ducts (Fig. 2a
nd b). Therefore, he was diagnosed with invasive ductal carcinoma
IDC) with invasion to common the bile duct based on the presence
f adenocarcinoma cells detected using brush cytology of the bile
uct stricture and pancreatic juice; the patient underwent surgery.
ubtotal stomach-preserving pancreaticoduodenectomy followed
y modified Child’s reconstruction was performed. Because of
evere adhesion around the pancreatic head due to pancreatitis,
unneling between the pancreas and the portal vein could not be
chieved. However, severe adhesion between the right wall of the
ortal vein and pancreatic parenchyma could be separated without
ombined resection of the portal vein. No malignant findings were
bserved in the adhesion sites by rapid intraoperative pathological
valuation. The postoperative course of the patient was  unevent-
ul, and no postoperative pancreatic fistulas occurred. The patient
as discharged on postoperative day 17. Histopathological findings

evealed dilation of the pancreatic duct, and proliferation of colum-
ar cells and cuboid epithelial cells in the main pancreatic duct
f the pancreatic head (Fig. 3). Mucus production was poor, and
mmunostaining results of the tumor specimen revealed MUC1-
ositive and MUC2-negative; therefore, the definitive diagnosis
as ITPN. There were inflammatory changes in the bile duct, but

here was no infiltration of malignant cells; thus, malignant find-
ngs by preoperative biliary brush cytology were considered to be
alse positive. After discharge, the patient received postoperative
djuvant therapy with tegafur, gimeracil, and oteracil and did not
xhibit signs of recurrence for 12 months.

. Discussion

ITPNs, first defined by Yamaguchi et al. in 2009, is particularly
are among pancreatic tumors and accounts for less than 0.9% of
ll pancreatic exocrine neoplasms [1]. Approximately 50% of ITPN
ccur in the pancreatic head, 35% grow diffusely, and 15% are
ocated in the pancreatic tail [1]. ITPN has characteristic macro-
copic features including solid nodules obstructing dilated ducts
ithout visible secreted mucin and somewhat dilated ducts sur-

ounding solid areas [1]. Clinical findings of ITPN are nonspecific
nd include abdominal pain, jaundice, and pancreatitis symptoms
ccompanied by obstruction of the pancreatic or bile duct. There-
ore, imaging findings are critical for ITPN diagnosis. Distinctive
TPN signs are cork-of-wine-bottle and two-tone duct signs usu-
lly recognized by MRCP or ERCP. The cork-of-wine-bottle sign is

aused by the tumor mass surrounded by pancreatic fluid in the
ilated duct, whereas some tumors occupying the entire lumen of
he dilated duct present as abrupt disruption in the continuity of
he duct. The two-tone duct sign, defined as the distinct tones of the
months

f pancreas.

tumor and the dilated duct without the tumor, is used to indicative
of an intraductal tumor [2]. However, these distinctive ITPN signs,
which were not observed in our patient, might depend on lesion
size and degree of progression. In the absence of these character-
istic findings, preoperative diagnosis of ITPN and its differential
diagnosis from IDC is challenging.

Obstructive chronic pancreatitis due to ITPN is thought to
result from slow obstruction of the pancreatic duct, and typical
ITPN histopathology shows obstructive chronic pancreatitis. Aci-
nar atrophy, stromal fibrosis, and ductal dilatation in the pancreatic
parenchyma distal to the tumor are suggestive of chronic obstruc-
tive pancreatitis [1]. However, acute pancreatitis due to ITPN can be
difficult to distinguish from idiopathic acute pancreatitis in some
cases.

Our PubMed search using “intraductal tubulopapillary neo-
plasm” and “acute pancreatitis” as keywords identified two  cases
[3,4]. A search of Japanese literature using the same keywords
revealed two other cases report [5,6]. Five reported cases of ITPN
presenting as acute pancreatitis, including the current case, are
summarized in Table 1. Idiopathic acute pancreatitis was suspected
at the initial presentation in two of the cases; detailed evaluation
and follow-up led to the definitive diagnosis of pancreatic cancer
or intraductal lesion including ITPN in these cases. These findings
suggest the need to consider pancreatic duct lesions including ITPN
even in patients diagnosed with idiopathic acute pancreatitis. There
were only two reported cases that were diagnosed with intraduc-
tal neoplasms preoperatively, further highlighting the difficulty in
the preoperative diagnosis of ITPN. Surgery was  performed in all
five reported cases, including pancreaticoduodenectomy and dis-
tal pancreatomy in three and two  cases, respectively. Postoperative
prognosis was relatively good in all cases. In the case reported by
Mizuno et al., IDC was  found in the remnant pancreas 40 months
after the primary surgery, which was  subsequently removed by
total pancreatectomy. The authors reported no recurrence there-
after.

In a review of 37 ITPN cases, 1-, 3-, and 5-year survival rates post-
operatively were 97.3%, 80.7%, and 80.7%, respectively. The 5-year
survival rate of invasive ITPN after complete resection was  81.5%,
whereas that of noninvasive ITPN was 77.8% [7]. The prognosis of
ITPN appears to be better than that of IDC and IPMNs-associated
pancreatic cancer [8], and early surgery might further improve
ITPN survival rates. Therefore, preoperative differential diagnosis
is important. Diagnosis may  be difficult in patients with acute pan-
creatitis, as seen in the current case, and ITPN should be considered

in the differential diagnosis of idiopathic acute pancreatitis. Even
patients diagnosed with idiopathic acute pancreatitis should be fol-
lowed up to rule out the possibility of ITPN with acute pancreatitis.
We think that it is important to examine the cause of every acute
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ancreatitis closely; the cause of pancreatitis should be considered
ot only ITPN but also other pancreatic disease such as IDC. Espe-
ially, if recurrent acute pancreatitis has been observed for several
onths to several years, pancreatic diseases such as ITPN that are

ot idiopathic acute pancreatitis should be considered.

. Conclusion

ITPN is a rare presentation with a limited number of reported
ases. As illustrated in the current case, preoperative diagnosis of
TPN with acute pancreatitis can be difficult and ITPN should be
onsidered in idiopathic acute pancreatitis.
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