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Case Report

Pancreatic intraductal tubular adenoma in a coexistent
intraductal papillary mucinous neoplasm masquerading
radiologically as a mural nodule
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Abstract: Intraductal tubular adenoma (ITA) of the pancreas is a rare lesion. Some cases have been described in
association with an intraductal papillary mucinous neoplasm (IPMN)-gastric type, while others have occurred in
isolation. A 73-year old man had an incidentally detected cystic mass in the pancreas, the radiological features of
which were suggestive of an IPMN with a mural nodule. In view of this worrying radiological feature, a distal pancre-
atectomy was performed. Histological evaluation of the pancreas revealed a gastric-type IPMN. Within a dilated pan-
creatic branch duct, a polypoid mass was noted. The polyp was lined by gastric (pyloric) epithelium and contained
several glands lined by similar epithelium, in keeping with an ITA. In addition, there was evidence of torsion of the
ITA with stromal mixed inflammation, hemosiderin deposits, foamy macrophages and osteoclastic giant cells. ITA
has been noted to coexist with IPMN, however, the case presented herein showed radiological features mimicking a

mural nodule thus raising the clinico-radiological suspicion of malignancy arising in an IPMN.
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Introduction

Intraductal lesions of the main pancreatic duct
and their immediate branches are uncommon
although increasingly recognized. Three dis-
tinct intraduct lesions are encountered: intra-
ductal papillary mucinous neoplasm (IPMN),
intraductal tubular adenoma (ITA) and intra-
ductal carcinoma. Rarely, intraductal forms of
other pancreatic tumors may be encountered.

ITA pyloric-type is a rare entity with the first
case being described in 1999 [1]. Subsequently,
other cases have been documented [2-8]. It is
morphologically similar to the tubular/papillary
adenoma that occurs in the gallbladder [9]. It is
characterized by an intraductal location (often
filling the duct lumen), polypoid configuration
and by the closely packed tubular or glandular
structures that are highly reminiscent of pyloric
glands. ITAs differ from adenomas of the col-
orectum in that the epithelium from which it
arises is pancreatico-biliary with gastric-type
metaplasia rather than intestinal-type metapla-

sia. As such, the morphology and dysplastic
change seen in ITA is somewhat different from
usual tubular adenomas of the colorectum.

IPMN is now a well-recognized clinical, radio-
logical and pathological entity. IPMNs may be
composed of different types of epithelium: gas-
tric or pyloric type, intestinal, pancreaticobiliary,
oncocytic or combinations of these epithelia.
Recently, it has been proposed that IPMN be
graded as low- or high-grade lesions [10].

Low-grade IPMN (previously classified as IPMN-
adenoma) are typically lined by gastric type epi-
thelium and these have to be distinguished
from an ITA.

It has been suggested that ITA is a discrete
lesion, separate to and distinct from IPMN,
however, there have been several cases where
the two lesions have coexisted and, in all cases
reported thus far, there has been a great deal
of morphologic overlap noted between the two
entities. One of the reasons advanced for sepa-
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Figure 1. MRCP shows (A). A multilobulated cystic
mass in the body of pancreas (arrow) that commu-
nicates with the PD (arrowheads). Inferior to the PD
is an additional incidental cystic lesion (*). (B) The
cystic mass has a round filling defect which repre-
sents the solid component (arrow). Note the adjacent
dilated PD (interrupted arrow). (C) The solid nodule
enhances following intravenous contrast (arrow).

Figure 2. A low power scanning image showing dilated pancreatic branch ducts containing a gastric type IPMN (A).
A dilated branch pancreatic duct contains an intraductal polypoid mass (B) (H&E X 20).

rating the two entities has been based on their
behaviors: ITA being an indolent lesion while
IPMN has an association with dysplasia and
hence, potentially invasive lesions. This is espe-
cially true of the intestinal and pancreaticobili-
ary subtypes of IPMN; however, the gastric-type

17

IPMN is usually a low-grade, lesion with a good
prognosis.

In this paper we wish to highlight a case of

coexistent ITA and IPMN, the former appearing
radiologically as a “mural nodule”, thus raising
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Figure 3. The surface of the polyp showed intact
pyloric-type epithelium which was focally ulcerated.
Within the polyp, glandular structures were present
(H&E X 30).

Figure 4. The glands forming the polyp were lined by
a similar lining to that of dilated branch pancreatic
duct. Occasional glands were dilated (H&E X 200).

the suspicion of carcinoma within the context
of an IPMN.

Case report

A 73-year old male presented with a rectal
mass that was proven to be a rectal adenocar-
cinoma after biopsy. In the course of his pre-
operative work-up, MRI showed a cystic lesion
in his pancreas. He was successfully treated for
his rectal cancer and was asymptomatic from
his pancreatic lesion.

Radiological evaluation

An MR cholangiopancreatogram (MRCP) reve-
aled a 3.2 x 2.8 x 3.1 cm multilobulated cystic
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Figure 5. The stroma of the polyp showed a fibro-
inflammatory background with granulation tissue,
mixed inflammation, Hemosiderin and osteoclastic-
type giant cells (H&E X 200).

mass in the body of pancreas that contained a
2 cm enhancing rounded solid component.
Inferiorly, the cystic mass appeared connected
to the pancreatic duct (PD), which was focally
dilated (Figure 1A-C). The radiologic appear-
ances were in keeping with IPMN with a high
risk of malignancy because of the solid enhanc-
ing nodule.

In view of the solid focus and worrisome radio-
logical appearances, a distal pancreatectomy
with preservation of the spleen was under-
taken.

Pathology

The portion of pancreas contained a multicystic
lesion measuring 3.7 x 3.7 x 3.5 cm. Within the
cavity of the largest cystic space was a solid,
yellow, hemorrhagic nodule measuring 2.2 cm
in maximal diameter. The remainder of the pan-
creas was within normal limits.

Microscopic examination showed the presence
of an IPMN of gastric type involving the pancre-
atic branch ducts (Figure 2A). The lining muco-
sa was bland and resembled gastric pyloric epi-
thelium. Within the most dilated pancreatic
duct was an intraductal, polypoid lesion (Figure
2B). A point of attachment to the dilated duct
was noted and the polypoid lesion was lined by
epithelial lining that was similar to that lining
the dilated pancreatic duct, ie., gastric pyloric
epithelium. There was focal ulceration with
denudation of the lining of the surface of the
polypoid mass (Figure 3). Within the substance
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of polyp were occasional benign glandular
structures (some of which were dilated) lined by
regenerating gastric-type epithelium (Figure 4).
These glands were embedded within a fibroin-
flammatory stroma composed of mixed inflam-
mation, numerous foamy and hemosiderin-lad-
en macrophages, frank hemorrhage, reactive
osteoclast-type giant cells and florid reparative
granulation tissue (Figure 5). In addition, mor-
ules of metaplastic squamous mucosa were
also noted. No evidence of cytologic atypia or
obvious malignancy was present. The remain-
der of the pancreas was within normal limits.
The intraductal polypoid mass was construed
as the mural nodule noted radiologically. The
microscopic appearance was in keeping with
that of an ITA that had undergone torsion with
resultant hemorrhage and inflammation, aris-
ing in a duct showing a gastric-type IPMN. The
patient remains well 5 years after the ope-
ration.

Discussion

Some confusion may arise between an ITA and
IPMN-gastric type because of their intraductal
location and also because both lesions are
lined by gastric (pyloric-type) epithelium. This
confusion is further heightened by the coexis-
tence of the two entities in at least 50% of
cases of ITA[6, 11].

The IPMN-gastric type typically involves branch
pancreatic ducts and is composed of gastric
(pyloric)-type epithelium with only low-grade
atypia most frequently. This lesion does not
produce a localized mass or polyp but rather is
a diffuse process involving the entire circumfer-
ence of several, usually pancreatic branch
ducts.

With more sophisticated imaging techniques,
small cystic lesions in the pancreas are being
detected more often. ERCP was considered the
imaging modality of choice for the diagnosis of
IPMN. A bulging papilla with mucin pouring out
of the ampulla at the time of the procedure is
pathognomonic of IPMN although it is only seen
in about 20% of patients with IPMN. Further-
more, the entire pancreatic duct may not be
visualized with this modality as viscous mucin
may prevent adequate inflow of contrast. As
these tumors are often discovered incidentally,
ultrasound (transabdominal or endoscopic)
and CT are often the initial modalities with
which IPMNs are diagnosed or suspected. It
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can be difficult however to differentiate an
IPMN from other cystic pancreatic lesions.
MRCP is now regarded the initial modality of
choice, which shows dilatation of the main PD
in main-duct type IPMNs or grapelike clusters
of cysts in branch-duct type IPMNSs. In the latter
type, the tumor may appear unilocular or multi-
locular and there is often associated main PD
dilatation. Independently, predictive signs of
malignancy in IPMN include dilated main pan-
creatic duct (>1 cm), lesion >3 cm, the pres-
ence of mural nodules, thick septa or thick
walls and peripancreatic haziness [12, 13].
Mural nodules in IPMN are typically echogenic
on ultrasound, hyperdense on CT and hypoin-
tense relative to the surrounding fluid on MR
imaging. Although mucin globules tend to be in
a dependant position and nodules are usually
attached to the IPMN wall, distinction between
mural nodules and mucin globs can be difficult
on imaging unless there is enhancement of the
nodules following contrast administration [14].

The resemblance of an ITA to a mural nodule
has been documented previously: the case
reported by Nagaike and colleagues was
described as a “main-duct intraductal papillary
mucinous adenoma of the pancreas with a
large mural nodule” [7]. However, on careful
inspection of the illustrations and reading the
microscopic description, the lesion described
would appear to be an ITA, pyloric gland-type
rather than an IPMN. Although not commented
on specifically, the lining mucosa and papillary
structures illustrated in the main pancreatic
duct appear to be the same as the tubular/glan-
dular structures of the intraluminal mass, sug-
gesting that this lesion is an ITA arising within
the context of an IPMN (in other words, an ITA
and a coexistent gastric-type IPMN, type B) [7,
11].

The use of the term “mural nodule” in the con-
text of IPMN raises concerns of carcinoma in
situ or possible invasive carcinoma arising from
the IPMN. This mandates sampling of the entire
IPMN as high-grade and/or invasive areas may
be extremely localized to a focal area in the
specimen. In general, IPMN involves the entire
circumference of the involved ducts and hence
is a “diffuse” lesion, in contrast to an ITA which,
by definition, grows into the lumen as a polyp.

Fifty-percent of the cases of ITA reported in the
literature [11] and, the case documented here-
in, describe the coexistence of ITA and IPMN
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within the same duct or in separate ducts that
are close by. When the two entities coexist, the
ITA may represent an intraluminal extension of
the IPMN, hence presenting as an intraductal
polypoid mass-like lesion. In those cases of ITA
not associated with an IPMN, it is possible that
they arose from a small focus of gastric/pyloric
metaplasia and grow into the lumen with no
radial extension along the circumference of the
duct.

This case highlights several features. From a
radiological point of view it shows that an ITA
may mimic a mural nodule in the setting of a
coexistent IPMN. The presence of a mural nod-
ule raises connotations of a more aggressive
lesion associated with IPMN; thus, awareness
and careful attention to the imaging will pre-
vent a misdiagnosis. In addition, this case is
another example of the coexistence of ITA and
IPMN. Approximately 50% of the cases of ITA
described in the literature have been associat-
ed with an IPMN and specifically the gastric-
type. This suggests a pathogenetic relationship
between the two lesions. Finally, the histologi-
cal features of this case are in keeping with tor-
sion and subsequent secondary changes lead-
ing to an exuberant fibroinflammatory response,
a feature not previously described in ITA. In
addition, the radiologic presentation as a mural
nodule is rare and, to the best of our knowl-
edge, not described previously in this clinical
context.

Address correspondence to: Dr. Runjan Chetty, De-
partment of Pathology, Toronto General Hospital,
University Health Network/Laboratory Medicine
Program, 200 Elizabeth Street, 11th Floor, Eaton
Wing, Toronto, Ontario, M5G 2C4, Canada. Tel:
416-340-5319; Fax: 416-340-5517; E-mail: runjan.
chetty@uhn.ca

References

[1]  Bakotic BW, Robinson MJ, Sturm PDJ, Hruban
RH, Offerhaus GJ, Albores-Saavedra J. Pyloric
gland adenoma of the main pancreatic duct.
Am J Surg Pathol 1999: 23: 227-231.

[2] Albores-Saavedra J, Sheahan K, O’Riain C,
Shukla D. Intraductal tubular adenoma, pyloric
type, of the pancreas. Am J Surg Pathol 2004;
28:233-238.

[31 Amaris J. Intraductal mucinous papillary tumor
and pyloric gland adenoma of the pancreas.
Gastrointest Endosc 2002; 56: 441-444.

[4] Fukatsu H, Kawamoto H, Tsutsumi K, Kato H,
Hirao K, Kurihara N, Ogawa T, Ishida E, Oka-

20

(10]

(11]

[12]

[13]

(14]

moto Y, Okada H, Sakaguchi K, Yanai H. Intra-
ductal tubular adenoma, pyloric gland-type, of
the pancreas. Endoscopy 2007; 39: ES88-89.
ltatsu K, Sano T, Hiraoka N, Ojima H, Taka-
hashi Y, Sakamoto Y, Shimada K, Kosuge T. In-
traductal tubular carcinoma in an adenoma of
the main pancreatic duct of the pancreas
head. J Gastroenterol 2006; 41: 702-705.
Kato N, Akiyama S, Motoyama T. Pyloric gland-
type adenoma superimposed on intraductal
papillary mucinous tumor of pancreas. Vir-
chows Arch 2002; 440: 205-208.

Nagaike K, Chijiiwa K, Hiyoshi M, Ohuchida J,
Kataoka H. Main-duct intraductal papillary mu-
cinous adenoma of the pancreas with a large
mural nodule. Int J Clin Oncol 2007; 12: 388-
391.

Nakayama Y, Inoue H, Hamada Y, Takeshita
M, Iwasaki H, Maeshiro K, lwanaga S, Tani H,
Ryu S, Yasunami Y, Ikeda S. Intraductal tubular
adenoma of the pancreas, pyloric gland type.
Am J Surg Pathol 2005; 29: 607-616.
Nakayama Y, Inoue H, Hamada Y, Takeshita M,
lwasaki H, Maeshiro K, lwanaga S, Tani H, Ryu
S, Yasunami Y, Ikeda S. Pathologically and bio-
logically distinct types of epithelium in intra-
ductal papillary mucinous neoplasms. Am J
Surg Pathol 2004: 28: 839-848.

Basturk O, Hong SM, Wood LD, Adsay NV, Al-
bores-Saavedra J, Biankin AV, Brosens LA, Fu-
kushima N, Goggins M, Hruban RH, Kato Y,
Klimstra DS, Kléppel G, Krasinskas A, Long-
necker DS, Matthaei H, Offerhaus GJ, Shimizu
M, Takaori K, Terris B, Yachida S, Esposito |,
Furukawa T; Baltimore Consensus Meeting. A
Revised Classification System and Recommen-
dations from the Baltimore Consensus Meet-
ing for Neoplastic Precursor Lesions in the
Pancreas. Am J Surg Pathol 2015; 39: 1730-
41.

Chetty R, Serra S. Intraductal tubular adenoma
(pyloric gland-type) of the pancreas: a reap-
praisal and possible relationship with gastric-
type intraductal papillary mucinous neoplasm.
Histopathology 2009; 55: 270-6.

Chiu SS, Lim JH, Lee WJ, Chang KT, Oh DK, Lee
KT, Lee JK, Choi SH. Intraductal papillary muci-
nous tumour of the pancreas: differentiation
of malignancy and benignancy by CT. Clin Radi-
ology 2006: 61; 776-783.

Sahani DV, Kadavigere R, Blake M. Intraductal
papillary mucinous neoplasm of pancreas:
multi-detector row CT with 2D curved reforma-
tions. Correlation with MRCP. Radiology 2006;
238: 560-569.

Procacci C, Megibow AJ, Carbognin G, Guarise
A, Spoto E, Biasiutti C, Pistolesi GF. Intraductal
papillary mucinous tumor of the pancreas: a
pictorial essay. Radiographics 1999: 19: 1447-
63.

Am J Digest Dis 2016;3(1):16-20


mailto:runjan.chetty@uhn.ca
mailto:runjan.chetty@uhn.ca

