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Introduction

Intraductal lesions of the pancreas are an uncommon but 
increasingly recognized group of findings due to advances 
in imaging [1]. These radiologically detectable neoplasms 
are known to progress to or be associated with invasive 
adenocarcinoma and, as such, are classified as precursor 
lesions to pancreatic ductal adenocarcinoma [1]. Intraductal 
tubular adenomas (ITA) are uncommon benign tumors within 
this classification that can be associated with intraductal 
papillary mucinous neoplasms (IPMNs), which have a variable 
malignant potential [2,3], and are distinct from intraductal 
tubular carcinomas (ITCs) [1], a rare cancer with a controversial 
prognosis [4]. These entities may be asymptomatic or present 
clinically with non-specific symptoms such as fatigue or 
abdominal discomfort [5,6]; dilated pancreatic ducts (main or 
branch) with a filling defect [1] is the non-specific radiologic 
evidence of these lesions requiring definitive histologic 

evaluation for accurate diagnosis, appropriate prognosis and 
optimal treatment. ITAs are often identified with IPMN in the 
main pancreatic duct or a branch duct [7], further complicating 
the prognosis and treatment of these combined lesions 
[1,8]; however, if the lesion is an isolated ITA, surveillance is 
warranted. Definitive differentiation of ITA, IPMN and ITC pre-
operatively is essential to avoid surgery and its associated 
morbidity in cases of isolated ITA. Here we report a single 
case of isolated ITA diagnosed and treated at our institution 
and a comprehensive literature review with the purpose of 
advancing the diagnostic approach to best manage these rare 
lesions.

Case Report

An 83-year-old female with a history of CAD with CABG and 
stents, systolic CHF, HTN, and a distant 15 pack-year smoking 
history presented to the emergency department after a motor 
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vehicle accident. Contrast-enhanced abdominal CT to assess 
intraabdominal injury revealed multiple hypoattenuating 
lesions in the tail of the pancreas, the largest measuring 2.4 
cm; due to streak artifact, evaluation was poor. A high density 
mass in the lower pole of the left kidney was also noted. A 
second non-contrast abdominal CT during hospitalization 
two days later noted the same findings. After receiving care 
for sustained orthopedic injuries, the patient presented to a 
surgical oncologist regarding the pancreatic finding. Physical 
exam was unremarkable. A subsequent abdominal CT with 
and without contrast approximately to further characterize 
the pancreatic lesions demonstrated a multi-septated cystic 
mass in the pancreatic tail (Figure 1a) measuring 4.6 x 

3.9 cm with a component of soft tissue enhancement and 
an irregularly dilated distal pancreatic duct (Figure 1b). 
Differentials included pancreatic pseudocyst, cystic neoplasms 
or IPMN. Magnetic resonance cholangiopancreatography 
(MRCP; Figure 2) revealed a multiloculated cystic lesion in 
the pancreatic tail that measured 4.7 x 2.7 cm in the coronal 
view and 4.8 cm in the AP dimension; questionable internal 
solid components were noted but could not be thoroughly 
assessed due to lack of IV contrast. Mild to moderate irregular 
dilation of the adjacent main pancreatic duct (MPD) within the 
distal tail and body was also observed. The principal diagnosis 
was a main duct IPMN and thus, surgical intervention was 
recommended. 

Figure 1. Contrast enhanced CT a) Axial image. Enhancing intra-ductal soft tissue nodularity within the pancreatic tail (white arrows). 
Dilated distal pancreatic duct (black arrow). b) Coronal image. Enhancing intra-ductal soft tissue nodularity (white arrow) within the 
pancreatic tail.
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Intraoperative ultrasound was used to define transition 
of the MPD; a robotic distal (subtotal) pancreatectomy and 
splenectomy was completed. Pathology received the distal 
pancreas (11 x 3.5 x 2 cm) with an attached spleen. A 2.5 x 
2 x 2 cm lesion 4.3 cm from the resection margin containing 
multiple papillary excrescences extending from the internal 
cystic lining and clear mucinous material was noted; while 
the splenic hilum was involved, no invasion of the splenic 
parenchyma was identified. A total of 28 lymph nodes 
were identified. Histologic analysis revealed closely packed 
tubular glands lined by columnar epithelial cells with foci of 
mild dysplastic change (Figure 3), consistent with chronic 
pancreatitis and low-grade intraductal tubular adenoma (ITA) 
of pyloric gland type. There was no evidence of increased 
mitotic rate or necrosis. The MPD was observed to be dilated 
at the resection margin with pyloric type epithelium without 
high-grade dysplasia or malignancy. All lymph nodes were 

negative for tumor. No immunohistochemical staining was 
necessary for definitive diagnosis.

Post-operative day three amylase was 34 IU/L indicating 
normal pancreatic function (range 25-125 IU/l); discharge with 
an amylase drain occurred post-operative day four.

Follow-up for ITA was unremarkable; the renal mass was 
evaluated by urology and due to the patient’s age and size 
of the mass, surveillance was recommended. Patient failed to 
follow up for any further outpatient visits for nearly two years 
with only intermittent medical attention through emergency 
departments. Recently, patient presented with increased 
leg swelling and was found to have acute chronic kidney 
disease. Non-contrast CT revealed no lesions in the remaining 
pancreas but did show an increase in size of the renal mass 
with multiple liver and lung lesions. The patient is being 
worked up for possible metastatic renal cell cancer.

Figure 2. MRCP. Coronal maximum intensity projection (MIP). Intra-ductal nodularity (yellow arrow) within the pancreatic tail and dilated 
distal pancreatic duct (yellow broken arrow).
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Discussion

Uncommon intraductal lesions of the pancreas, ITA, IPMN 
and ITC, present with similar clinical and radiological features, 
yet vary in prognoses, requiring precise histological diagnosis 
for appropriate management and follow up [1]. Controversy 
regarding the distinct classification of these lesions exists, 
with ITAs thought to be precursor lesions to ITCs; however, 
this has not been substantiated [8]. More commonly, due to 
histologic similarities, ITAs are considered a variant of gastric-
type IPMN [1,8], with isolated ITA without associated IPMN 
rare, with fifteen cases noted in the literature (Table 1). 

Isolated ITAs typically occur in middle aged patients (50-80 
years) with our patient being the oldest reported (83 years; 
Table 1). Patients typically present asymptomatically or with 
nonspecific symptoms such as loss of appetite or fatigue [1]; 
abdominal discomfort was noted, but to a lesser extent [5, 
6]. Patients often have a history of chronic pancreatitis and 
physical exam is typically unremarkable [6,9,10].

Isolated ITAs are typically found in the head or body of the 
pancreas with only one previous case noted in the tail [11]; 
our case is the second such presentation in the tail. Imaging 
characteristically reveals a dilated main pancreatic duct with a 
filling defect and variable amounts of mucin [1]. All reported 
isolated ITAs, including our case, were found within the main 
pancreatic duct, which appears to be characteristic (Table 1). 

Grossly, a well-demarcated, polypoid intraductal lesion that 
occludes the duct but does not invade the walls can be seen 
[1]; the tumor is often sessile but pedunculated lesions have 
been noted (Table 1). Microscopic analysis shows closely 
packed columnar to cuboidal tubular structures that resemble 
pyloric glands with the mucin producing cells displaying 
abundant clear cytoplasm and basally oriented nuclei [1]; 
goblet and endocrine cells [6,9,10] with mild to moderate 
dysplasia [1] and few mitotic figures [9,10] may also be present. 
Immunohistochemical (IHC) positivity for MUC5AC and 
MUC6 appear characteristic, along with mutations in GNAS, 
KRAS, and RNF43 [1,12,13]. In regard to our patient, gross 

Figure 3. Intraductal tubular adenoma. a) Note the closely packed tubular/glandular structures resembling pyloric glands. The lining 
epithelial cells are columnar, with abundant clear apical mucin and basally orientated nuclei, which show low-grade cytological atypia and 
no invasion (x100 magnification; hematoxylin and eosin [H&E]).
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and histologic characteristics mirrored the aforementioned 
findings from the MPD; no increased mitotic rate, cytological 
atypia, or necrosis were identified.

Isolated ITAs have historically been mistaken for other 
intraductal lesions, specifically IPMNs and ITCs; however, there 
are several key differences. Isolated ITAs are found in the MPD 
(Table 1); IPMNs are often found in branch ducts [9,10]. While 
both ITA and IPMN note swelling of the major papilla and a 
wide-open orifice filled with mucin and a filling defect inside 
the dilated pancreatic duct on imaging, ITAs produce variable 
mucin and IPMNs produce abundant mucin [10]. Unlike the 
well-demarcated polypoid mass seen grossly with ITAs, IPMNs 
are papillary to granular or flat and diffuse [10]. Histologically, 
ITA and IPMN both display glands lined with cuboidal to 
columnar mucin-secreting cells with abundant cytoplasm 
and basally oriented nuclei [6] with a spectrum of cytological 
atypia, but IPMNs display papillary growth with abundant 
papillae with foci or tubular structure and an invasive 
component [9,10]. ITAs only have a gastric phenotype (pyloric 
gland type), while IPMNs display more diversity with gastric, 
intestinal or pancreatobiliary phenotypes [10]. While the ITA 
IHC profile is consistently positive for MUC5AC and MUC6, 
IPMN displays more variability, in accordance to the specific 
phenotype; interestingly, the IHC profile of ITAs and gastric 
type IPMNs are identical [1]. Importantly, ITAs are benign, but 
approximately 19% of IPMNs can develop into an invasive 
adenocarcinoma, with the intestinal and pancreatobiliary 
phenotypes more frequently associated with this progression 
[7,10]; however, some reports suggest that this incidence may 
be lower [2].

ITAs share significant morphological similarities to the 
gastric-type IPMN such that some have classified ITA as a 
variant of gastric-type IPMN, which is reflected in the 2010 
WHO classification [1,7,8,14]. Evidence for this classification 
has been demonstrated in a single report identifying ITA 
within a gastric-type IPMN, suggesting a shared lineage 
[15]; it is estimated that fifty percent of ITAs coexist with an 
IPMN within the same or nearby duct [7]. These findings led 
to subclassification of isolated ITAs into type A, ITAs without 
associated IPMN (“classic ITA”), and type B, ITAs with associated 
gastric-type IPMN (“mixed ITA”) [7]. 

Differentiation of ITA and ITC can be completed on imaging, 
as ITCs exhibit a “mass-clogged” duct without significant 
mucin [1]. And, while histologically ITA and IPMN display 
glands lined with cuboidal to columnar mucin-secreting cells 
[6] with a spectrum of cytological atypia, ITC displays nodules 
of closely packed or fused glands that demonstrate a complex 
cribriform pattern resembling pancreatobiliary epithelium 
with uniform high-grade dysplasia and variable invasion [1]; 
goblet cells are absent and necrosis is present [1]. 

Determining the evolution of ITAs has proven difficult. 
ITAs have been suggested to be precursor lesions of ITCs [1] 

from a report identifying an ITC within an ITA [16]; however, 
mitotic rate and necrosis were not reported allowing for the 
differentiation of a true carcinoma from a rapidly proliferative 
ITA clone [7]. Another report suggested an intestinal, not 
pyloric, type of ITA exhibited focal transformation into intestinal 
ITC [17]; however, no pyloric type tubules were observed in 
the ITA component and the reported histological findings 
were similar to ITC [17]. IHC differences also suggest different 
biology as, while both ITA and ITC express MUC6, ITA expresses 
MUC5AC and ITC expresses MUC1. Likewise, molecular studies 
have also demonstrated the lack of relationship between 
ITAs and ITCs: ITAs and IPMNs have GNAS, KRAS, and RNF43 
mutations, while ITCs exhibit PIK3CA mutations [1,12,13]. 
Further differentiation of ITA from ITC classified ITC as a type 
of intraductal tubulopapillary neoplasm (ITPN) [8,18], noting 
that ITAs are not similar to the precursor lesions of ITPNs [6].

Although ITA has histologically distinguishing characteristics, 
the most challenging issue is differentiating ITA from IPMN 
and ITC in the preoperative setting to provide the most 
appropriate treatment. CT is frequently the first imaging used 
to assess these lesions, given these lesions are often found 
incidentally to evaluate nonspecific symptoms. Yet, CT is 
limited in its evaluation of key features of pancreatic lesions 
beyond size assessment [19]. Endoscopic ultrasound (EUS) and 
MRCP are now frequently used after CT to better characterize 
these lesions and have been shown to be comparable in their 
findings [20]; but, there has been some discussion of EUS 
being more advantageous in cases of inconclusive imaging 
or in the presence of concerning or high-risk features, such 
as mural nodules and presence of solid components [19]. 
On the contrary, MRCP may be preferred when there is 
uncertainty of an intraductal lesion versus another lesion such 
as a pseudocyst [20]. In cases of ITAs and IPMNs, both contrast-
enhanced EUS and MRCP show similar findings, while ITCs 
may be more easily distinguished [1]. EUS has been shown 
to accurately assess IPMNs in MD-IPMNs, BD-IPMNs, and 
mixed-type tumors [21]; contrast-enhanced EUS, specifically, 
has been shown to identify the malignant features of IPMNs 
[19,21]. When considering ITAs, contrast enhanced EUS or 
MRCP could both demonstrate its filling defect, dilated duct, 
and lack of malignant features. Nevertheless, there are limited 
cases in the literature to reliably differentiate between these 
lesions solely on imaging [1]. The ability of EUS to perform a 
biopsy is helpful to provide a definitive diagnosis [21].

Currently, histologic analysis appears to be the gold standard 
in the differentiation of these lesions making endoscopic 
biopsy the appropriate tool for pre-operative assessment to 
avoid unneeded surgery for ITAs and optimize management 
of IPMN and ITC. Sampling error is always a concern with 
biopsies as ITAs often can be found with associated gastric-
type IPMN in approximately fifty percent of cases and IPMN 
may not be identified [7]; however, research has shown that 
the associated gastric-type IPMNs are low-grade lesions 
that typically do not progress into invasive carcinoma [7]. 
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Additionally, while IPMNs of the intestinal and pancreatobiliary 
types have a greater malignant potential, there have been no 
reports of ITAs co-existing with these types of IPMNs [7]. Given 
these data, a diagnostic/treatment algorithm was developed 
which provides the steps necessary to assist with the specific 
diagnosis of intraductal pancreatic lesions. When reviewing 
the algorithm (Figure 4), a CT, preferably contrast-enhanced, 
would initially characterize these lesions as a hypoattenuating 

lesion or cystic mass within the pancreas with a dilated duct 
and filling defect. An MRCP, preferably contrast-enhanced, 
to better locate and characterize the lesion as intraductal 
and rule out cystic lesions should be completed. Finally, EUS, 
potentially contrast-enhanced if available, with biopsy should 
be performed to provide focused imaging to identify the 
presence of malignant features and to procure the specimen 
for histological analysis to include definitive microscopic 

Figure 4. Proposed definitive diagnostic algorithm to differential ITA, IPMN and ITC.
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characterization and IHC profiles; indeterminant biopsies 
should be repeated. A diagnosis of ITA favors surveillance to 
avoid the morbidity associated with surgery. If biopsy were to 
show ITC or IPMN of intestinal or pancreatobiliary type, then 
surgical management can be more confidently pursued while 
following established NCCN guidelines. 

Conclusion

Intraductal lesions of the pancreas have become increasingly 
recognized and require a thorough diagnostic approach to 
optimize management. ITAs, which are designated as gastric 
type and are deemed a variant of gastric type IPMNs, are 
a benign entity that occurs with or without an associated 
IPMN, likely of gastric type, in the same or nearby duct. ITAs 
have not been substantiated to be a precursor lesion to ITC or 
other malignant lesions. However, IPMNs, particularly of the 
intestinal and pancreatobiliary subtypes, have been shown 
to progress to invasive adenocarcinoma, thus warranting 
consideration of surgical resection. If specific intraductal lesions 
can be diagnosed preoperatively, then management can be 
individualized to the patient. Using the proposed diagnostic 
and treatment algorithm we present here, clinicians can opt 
for endoscopic ultrasound with biopsy to best characterize 
these lesions and provide more definitive diagnosis based in 
combination with imaging findings, histological analysis and 
IHC profiles with the goal of surveillance for ITA and gastric 
type IPMNs and surgical resection for ITCs and pancreatobiliary 
and intestinal IPMNs.
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