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Several conditions ranging from neoplasm to inflammatory disorders can pres-
ent as a pancreatic mass on imaging. While classic imaging features help us make 
an accurate diagnosis, we are often confronted by indeterminate pancreatic masses 
that pose diagnostic dilemma. In this review, we describe the typical imaging features 
of common mass forming conditions of pancreas followed by description of atypical 
imaging appearances, which make a pancreatic mass indeterminate. We also empha-
size on imaging features useful in differentiating one from the other.
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Introduction
A mass lesion in the pancreas makes one consider the pos-
sibility of a neoplasm. Pancreatic ductal adenocarcinoma 
(PDAC) is the most common malignant neoplasm of the 
pancreas (85–95%) and has a poor prognosis.1,2 Typical 
imaging feature of PDAC on computed tomography (CT) 
or magnetic resonance imaging (MRI) is an ill-defined 
hypovascular mass.3 When imaging features are atypical, 
it could mimic other neoplasms or inflammatory condi-
tions, which have better prognosis than a PDAC. Moreover, 
5 to 10% of pancreatectomies performed for clinically sus-
pected PDAC have alternative histopathological diagnosis, 
leading to needless major surgical procedure and related 
morbidity.4,5This review aims to highlight ways to differ-
entiate between various “mass forming “ conditions of the 
pancreas that could pose a diagnostic dilemma. A brief 
summary of typical features of each condition is described 
first before description of atypical findings that may ren-
der the lesion indeterminate.

Imaging Modalities
Ultrasound is the first-line imaging modality but is of 
limited use in the evaluation of pancreatic mass. The 
presence of bowel gas obscuring retroperitoneum and 
body habitus are some of the limiting factors in the use 
of ultrasound.6

Computed Tomography
Multidetector CT (MDCT) is the most useful imaging modal-
ity in the evaluation of pancreatic mass lesions. MDCT 
has excellent spatial resolution and provides wide area of 
coverage. Scanning in the late arterial or pancreatic paren-
chymal phase (35–50 S), during which there is peak pancre-
atic enhancement, increases contrast between hypovascular 
pancreatic carcinoma and pancreas. The portal venous phase 
is useful in detecting liver metastasis. Advanced post pro-
cessing techniques such as multiplanar reformation, maxi-
mum intensity projection, and volume rendering help in the 
assessment of local extent of a mass and its resectability.7,8

Magnetic Resonance Imaging
MRI is a useful modality to identify small lesions that 
are not well delineated on CT, especially in the liver.7 
Diffusion-weighted imaging is useful to further character-
ize a mass. MR cholangiopancreatogram (MRCP) helps to 
delineate relation of duct with respect to any mass and the 
presence of any ductal obstruction.

EUS and Biopsy
Endoscopic ultrasound (EUS) helps to examine the pan-
creas in close proximity, without intervening viscera. The 
ability to concurrently do a fine needle aspiration pro-
vides additional value. Characteristic patterns have been 
described in various solid and cystic pancreatic lesions 
(►Fig.  1), using two additional tools, contrast-enhanced 
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EUS, and elastography. The usefulness of EUS in patients 
with chronic pancreatitis is limited when there is signifi-
cant calcification.

Pancreatic Ductal Adenocarcinoma
On CT, pancreatic carcinoma is a hypoattenuating mass, 
best appreciated in the pancreatic parenchymal phase, 
when there is peak parenchymal enhancement. The com-
monest site of involvement is the head of the pancreas 
(60–70%) with the remaining (10–20%) in the body and 
the tail (5–10%).1 Lesions in the head causes an abrupt 
narrowing of the bile duct with proximal dilatation. Sim-
ilarly, there is an abrupt cutoff of the pancreatic duct 
with upstream dilatation of the duct (double duct sign).1 
With advanced malignancy, tumor encasement of ves-
sels, defined as tumor surrounding vessel, more than 
180 degree of circumference, occurs. Similarly, loss of peri-
vascular fat, vessel deformity, and thrombosis are the other 
features that suggest vessel infiltration.1 Atrophy of the 
pancreas, upstream to the mass is common. Peripancreatic 
infiltration of adjacent organs and distant metastasis may 
also be seen.2 In the presence of extensive calcifications 
in chronic pancreatitis, a small hypoattenuating mass can 
be missed. ►Fig. 2 and ►Fig. 3  are examples of classical 
imaging appearances of PDAC.Fig. 1  Endoscopic ultrasound shows an ill-defined hypoechoic mass 

in the pancreas.

Fig. 2  Pancreatic adenocarcinoma in a 56-year-old man with severe abdominal pain, fever, and jaundice. (A) Postcontrast computed tomogra-
phy axial sections in the portal phase showing a large hypoattenuating irregular mass (arrow) involving the pancreatic head. (B) Reconstructed 
magnetic resonance cholangiopancreatography (B) showing resultant abrupt narrowing of the common bile duct (horizontal arrow), and the 
main pancreatic duct (vertical arrow) with upstream dilatation (double duct sign); curved arrow indicates the gall bladder.

Fig. 3  Unresectable pancreatic adenocarcinoma in a 81-year-old man with abdominal pain. (A) Postcontrast computed tomography axial 
sections in the arterial phase showing a hypoattenuating ill-defined mass (horizontal arrow) involving the pancreatic head with encasement of 
the gastroduodenal artery (vertical arrow). (B) T2-weighted axial magnetic resonance imaging showing an intermediate signal intensity mass 
(arrow) causing upstream main pancreatic duct dilatation and pancreatic parenchymal atrophy (curved arrow).
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Atypical Features
In 10% of patients, the lesion is isoattenuating (►Fig. 4). Indirect 
evidence of malignancies, when the lesion is isoattenuating or 
small, are a convex contour of pancreas, ductal obstruction 
with “double duct sign,” vessel encasement, and mass effect.1 
Isoattenuating masses may be missed in the absence of these 
features. MRI is useful for detection of isoattenuating masses.

Other atypical features, when lesion is close to pancre-
aticoduodenal groove, include absence of pancreatic duct 
obstruction and proximal dilatation and absence of distal 
atrophy of the pancreas.9

Pancreatic Neuroendocrine Tumors
These arise from pluripotent pancreatic cells of the 
ductal/acinar system.10,11 These account for 1 to 2% of all pan-
creatic tumors. Most tumors occur sporadically, but 1 to 2% 
of these tumors occur with cancer predisposition syndromes, 
namely multiple endocrine neoplasia-1, von Hippel Lindau 
disease, neurofibromatosis-1, and tuberous sclerosis.12

Typical Features
On CT, these tumors are well circumscribed and hypervascu-
lar, with intense enhancement in the arterial phase (►Fig. 5). 

Small tumors, less than 2 cm, are homogenous while larger 
tumors are heterogeneous with cystic degeneration and 
necrosis.13 Pancreatic neuroendocrine tumors (PNETs) rarely 
cause pancreatic duct obstruction and proximal duct dilata-
tion.13 Liver metastases from PNETs are hypervascular.

Atypical Features
Pancreatic duct obstruction, if present, maybe due to small 
serotonin producing tumors due to the local effects of sero-
tonin causing fibrosis and stricturing of pancreatic duct. Large 
tumors may also cause mass effect with ductal obstruction.13 
►Figure 6 shows an example of neuroendocrine tumor (NET) 
showing duct obstruction.

Nonhypervascular tumors may be mistaken for ductal 
adenocarcinoma. The absence of ductal obstruction and dis-
tal pancreatic atrophy favors neuroendocrine neoplasm over 
PDAC.13  ►Table 1 compares the imaging features of nonhyper-
vascular NET and PDAC. Enhancement patterns on MRI have 
also been studied to differentiate between neuroendocrine 
neoplasm and PDAC. The presence of hyper or isoenhance-
ment in the portal venous phase and a well-defined margin 
were useful imaging features of nonhypervascular NETs, to 
differentiate it from PDAC.14 Subset of pancreatic NET may be 
seen better on the portal venous phase and may appear as 

Fig. 4  Isoattenuating pancreatic adenocarcinoma in a 59-year-old man with obstructive jaundice and weight loss. (A) Contrast-enhanced 
computed tomography axial sections in the portal phase showing an isoattenuating mass (arrowheads) in the pancreatic head. (B) Recon-
structed magnetic resonance cholangiopancreatography shows abrupt cutoff of the common bile duct (horizontal arrow) with upstream biliary 
dilatation and also cutoff of the main pancreatic duct (vertical arrow).

Fig. 5  Neuroendocrine tumor in a 37-year-old lady who presented with abdominal pain, vomiting; and diarrhea; she also had a history of 
breast malignancy. (A) Postcontrast computed tomography axial sections in the arterial phase show a well-defined intensely enhancing ho-
mogenous lesion (arrow) in the pancreatic head. (B) Normal pancreatic body and tail with no main pancreatic duct dilatation (arrow).
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pedunculated or exophytic mass from the pancreas.7 Localiz-
ing isodense NET may be challenging with CT and MRI. These 
tumors are best localized using 68Ga-Dotatate PET-CT that 
has a pooled sensitivity of 93% and a specificity of 95% and 
additionally impacted management in 69% of patients with 
NET detected on anatomical imaging.15,16 Nonfunctioning 
pancreatic NET present with a large mass and the presence of 
calcification in a preoperative CT of a well-differentiated NET 
were associated with intermediate grade and lymph node 
metastases.17 Rarely functioning NET may also attain large 
sizes (►Fig. 7).

Other than NET, there are many other conditions that 
present as enhancing masses in the pancreas. These include 
metastases (►Fig.  8A), acinar cell carcinoma, solid pseu-
dopapillary tumor, solid type of serous cystadenoma, vas-
cular malformation (►Fig.  8B), and intrapancreatic spleen 
to name a few.8 It may often be impossible to differentiate 
these based on imaging appearance alone and EUS-guided 
biopsy will be useful to confirm the diagnosis.

Metastasis to the Pancreas
These are rare with an incidence of 2 to 5% of all pancre-
atic masses.18 The most common primary malignancy with 
metastasis to the pancreas is renal cell carcinoma (70.5%).19,20 
Pancreatic metastasis from other sources such as breast, lung, 
colorectal, and melanoma is also known to occur, although less 
common. On imaging, a solitary lesion is the commonest pre-
sentation (50–73%), but diffusely infiltrative pattern (15–44%) 
and multiple metastasis (5–10%) may also be seen.18 Lesions 
can be homogenous, with larger and more aggressive tumors 
showing central areas of cystic change. Metastasis are largely 
discrete, round, or ovoid lesions with smooth margins.20 Diffuse 
infiltration causes enlargement of the pancreas and is seen in 
breast and small cell lung carcinoma.18

Fig. 6  Pancreatic neuroendocrine tumor in a 52-year-old man with epigastric discomfort and loss of weight. (A) Postcontrast computed tomography 
(CT) axial sections in the arterial phase shows a large hyperenhancing mass (arrow) involving the uncinate process of the pancreas. (B) Postcontrast 
CT in the portal phase at a more cranial level shows upstream main pancreatic duct dilatation with pancreatic parenchymal atrophy (arrow).

Table 1   Differentiating features between pancreatic ductal 
adenocarcinoma and nonhypervascular neuroendocrine tumor

PDAC PNET

Portal venous phase en-
hancement

Hypoenhancing Iso- to hyper-
enhancing

Margins Ill defined Well defined

Pancreatic duct obstruction Common Rare

Vessel encasement Common Rare

Distal pancreatic atrophy Common Rare

Abbreviations: PDAC, pancreatic ductal adenocarcinoma; PNET, pancreatic 
neuroendocrine tumor.

Fig. 7  Insulinoma in a 29-year-old man with recurrent episodes of hypoglycemia. (A) Postcontrast CT axial sections in the arterial phase show-
ing a large hypoattenuating irregular mass (arrow) involving the pancreatic body and tail. (B) T2 HR axial images show a large well-defined T2 
hyperintense mass (arrow) involving the body and tail of the pancreas.
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Enhancement patterns on CT following contrast adminis-
tration reflect the underlying primary malignancy. Metastasis 
from renal cell carcinoma is hypervascular with intense arte-
rial phase enhancement (►Fig. 8A) and washout in the portal 
venous and delayed phases.20,21 Hypovascular metastases are 
seen with lung primary.22 Metastasis to the pancreas can cause 
ductal infiltration and obstruction with upstream dilatation 
and pancreatic atrophy.20 Metastasis in the head region can 
cause bile duct obstruction, along with pancreatic duct obstruc-
tion. Distal atrophy of the body and tail of the pancreas may be 
seen.18 ►Figure 9 shows an example of multiple hypovascular 
metastases.

Metastasis versus PDAC
A hypovascular metastasis to the pancreas with ductal 
infiltration causing proximal dilatation can mimic PDAC. 
The clinical setting of a known primary malignancy and 
presence of other metastasis are useful features to differen-
tiate the two conditions.

Pancreatic Lymphoma
Primary lymphoma of the pancreas is very rare, accounting 
for 0.5% of pancreatic neoplasms. Majority of them are B 

cell type of non-Hodgkin’s lymphoma with immunocom-
promised patients being more prone to this condition. On 
CT and MRI, pancreatic lymphoma is seen as varying sized 
single or multiple homogeneously hypodense lesions in the 
pancreas. Morphologically pancreatic lymphoma has a focal 
mass forming type and a diffuse type (►Fig. 10).23

Lymphoma versus PDAC
The focal form of pancreatic lymphoma mimics pancre-
atic adenocarcinoma. Unlike pancreatic adenocarcinoma, 
lymphoma does not obstruct the pancreatic duct or biliary 
duct. Despite peripancreatic vessel encasement, there is no 
vessel attenuation or obliteration in lymphoma.23 More-
over identification of lesions in other organs like kidneys, 
spleen, or liver may aid in the correct diagnosis (►Fig. 11).

Autoimmune Pancreatitis
Autoimmune pancreatitis (AIP), is a type of immune-mediated 
chronic pancreatitis, now recognized to have two main subtypes: 
type I AIP, also known as lymphoplasmacytic sclerosing pancre-
atitis and type 2 AIP or idiopathic duct-centric pancreatitis.

The more common type 1 AIP forms a part of the spec-
trum of IgG4-related systemic disease in which pancreatic 

Fig. 8  (A) Metastatic renal cell carcinoma in a 59-year-old man with a history of melena, and a past history of renal cell carcinoma. Postcontrast 
computed tomography (CT) axial sections in the arterial phase showing an intensely enhancing well-defined mass (arrow) in the head and un-
cinate process of the pancreas, with associated empty right renal fossa (dashed arrow). (B) Incidental pancreatic arteriovenous malformation 
in a 51-year-old gentleman with gastric leiomyoma. Postcontrast CT axial sections in the arterial phase show a hyperenhancing area (arrow) in 
the pancreatic head with prominent vessels.

Fig. 9  Multiple pancreatic metastasis in a 29-year-old lady with abdominal pain and history of osteosarcoma. (A) Postcontrast computed to-
mography (CT) axial sections in the portal phase showing multiple well-defined hypovascular lesions (arrow). (B) Postcontrast CT axial sections 
in the portal phase showing ductal infiltration and resultant proximal dilatation of the main pancreatic duct (arrow).
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involvement is common. It presents in older men, usually 
with painless obstructive jaundice. Elevated levels of serum 
IgG4, response to steroids and a tendency to relapse, are 
some of the hallmarks of this type.24 Type 2 AIP is uncom-
mon, occurring in younger individuals with no sex predilec-
tion. Serum IgG4 markers are normal. An association with 
inflammatory bowel disease, usually ulcerative colitis, may 
be seen. Patients with type 2 AIP also show response to ste-
roids with relapses being very rare.24

The International Consensus Diagnostic Criteria for AIP uses 
five criteria for the diagnosis of AIP, namely imaging features of 

Fig. 10  Plasmablastic lymphoma in a 45-year-old man with human 
immunodeficiency virus and short duration of abdominal pain. Post 
contrast computed tomography axial sections in the portal phase show 
diffuse enlargement of the pancreas (arrow) that can mimic acute pancre-
atitis. Diffusion-weighted imaging can be used to differentiate between 
the two entities.

Fig. 11  A 28-year-old man with acute lymphatic leukemia with clinically suspected graft-versus-host disease and pancreatitis. (A) Postcontrast 
computed tomography axial sections in the arterial phase showing a hypoenhancing mass (arrow) involving the pancreas, and also showing 
multiple hypodense lesions in the kidneys (dashed arrow). (B) Encasement of the pancreaticoduodenal artery (arrow). (C) Diffusion-weighted 
imaging shows high signal on diffusion-weighted imaging with corresponding low signal on the apparent diffusion coefficient (D) seen in the 
pancreatic mass (arrow) and the renal lesions (dashed arrows).

the pancreas and duct, serum levels of Ig G4, involvement of 
other organs, histology, and response to steroids with the first 
four of these features, depending on their diagnostic reliability, 
further grouped as level 1 or level 2 criteria.25 Involvement of 
the pancreas in AIP can be diffuse, focal or multifocal.

Typical Features
Typical imaging features of AIP are diffuse enlargement of the 
pancreas with sausage shape, effacement of the normal pan-
creatic clefts with “featureless pancreas,” and the presence of 
a low attenuation soft tissue rim on CT (►Fig. 12), which is 
hypointense on T2-weighted MRI. On contrast-enhanced CT 
or MR, enhancement maybe variable depending on inflam-
mation or fibrosis but typically increases on delayed phases 
of contrast imaging.24,26 These typical features categorized 
as level 1 criteria are diffuse enlargement of the gland with 
delayed enhancement and typical ductal involvement, seen 
on imaging as long segment(>1/3 length of pancreatic duct) 

or multiple strictures involving pancreatic duct without any 
significant upstream dilatation.25 Type 1 AIP is often associ-
ated with strictures of the bile duct, most commonly involv-
ing distal common bile duct (CBD) in the pancreatic head 
with proximal CBD dilatation.

Atypical Features
Focal involvement of the pancreas in AIP is a less common pre-
sentation that can mimic a mass, the so-called mass forming 
AIP. This usually involves the head of the pancreas (►Fig. 13). 
Focal AIP is also the common imaging feature of type 2 AIP.24 
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Atypical features, which are level 2 imaging criteria for AIP, 
include focal enlargement with delayed enhancement and 
focal/segmental narrowing of the pancreatic duct without 
marked upstream dilatation (duct size <5 mm).24

AIP versus Pancreatic Ductal Adenocarcinoma
A mass forming AIP may be difficult to differentiate from PDAC. 
The presence of other organ involvement and elevated serum 
IgG4 is useful in differentiating features but this is of limited 
use in type 2 AIP where extrapancreatic organ involvement 
does not occur, and serum IgG4 levels are normal.27 Useful 
imaging features to differentiate between the two conditions 
are listed below and summarized in ►Table 2.

Enhancement Patterns on CT and MRI
Decreased pancreatic parenchymal phase enhancement 
with normal enhancement on the hepatic venous phase is 
seen in AIP. Delayed enhancement is seen in focal AIP. PDAC 
remains hypoattenuating on pancreatic parenchymal and 
delayed hepatic venous phase.28 Similarly delayed enhance-
ment pattern is seen on MRI in AIP but not in PDAC.29 Diffu-
sion-weighted MRI is useful as shown in several studies with 
a significantly lower ADC value in AIP than in PDAC.29-31

Other findings that favor AIP over PDAC are multiplicity 
of masses, presence of capsule like rim, multifocal strictures 

of the CBD and main pancreatic duct, absence of significant 
upstream pancreatic duct dilatation, absence of distal pan-
creatic atrophy, and stenosis of CBD in patients with lesions 
not located in head.29,32 The duct penetrating sign, which is an 
unobstructed pancreatic duct penetrating through the mass, 
is seen with AIP, while complete ductal obstruction is a fea-
ture of PDAC.33

Fig. 12  Autoimmune pancreatitis in a 44-year-old man with a history of jaundice and loss of weight. (A) Postcontrast computed tomography 
axial sections in the portal phase show diffuse enlargement of the pancreas (arrow) with a rim of hypodense soft tissue. (B) Reconstructed 
magnetic resonance cholangiopancreatography showing multifocal long segment intrahepatic strictures (arrow) with narrowing of the termi-
nal common bile duct.

Fig. 13  Mass forming autoimmune pancreatitis in a 44-year-old man with abdominal pain for 5 years and a pancreatic head mass for 3 years. 
(A) Postcontrast computed tomography axial sections in the portal phase showing a bulky isoenhancing mass (arrow) involving the head of the 
pancreas. (B) Axial sections at a more cranial level show normal body and tail of the pancreas with no upstream main pancreatic duct dilatation 
(arrow).

Table 2   AIP versus PDAC

AIP PDAC

Contrast 
enhancement

Delayed 
enhancement

Hypoenhancing on 
delayed phase

DWI Lower ADC values

Capsule like 
rim

Present Absent

Distal atrophy Absent Present

Duct penetrat-
ing sign

Present Absent

Significant 
upstream 
dilatation

Absent Present

Abbreviations: ADC, apparent diffusion coefficient; AIP, autoim-
mune pancreatitis; PDAC, pancreatic ductal adenocarcinoma; DWI, 
diffusion-weighted imaging.
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Groove Pancreatitis
This is a rare form of chronic pancreatitis, involving the 
pancreaticoduodenal groove or the space between the head 
of the pancreas, duodenum, and CBD. This condition, also 
known as paraduodenal pancreatitis, was first described 
by Becker in 1973. Various causes have been attributed to 
this condition, such as functional obstruction of the duct 
of Santorini or minor papilla, and Brunner gland hyperpla-
sia, but the most important cause is alcohol abuse. It is of 
two types.9

Pure form is confined to the pancreaticoduodenal 
groove with varying features such as fat stranding or 
sheet of soft tissue thickening in the groove. Signal inten-
sity on T2-weighted MRI is variable, with relative T2 
hyperintensity in the subacute phase due to edema and 
T2 hypointensity in the chronic form of disease with the 
onset of fibrosis. Contrast-enhanced dynamic imaging will 
typically show delayed enhancement due to fibrosis, in 
the chronic form of groove pancreatitis.34 Segmental form 
extends from groove to involve the pancreatic head that 
shows a mass like enlargement and thus may mimic a pan-
creatic adenocarcinoma.9

Other imaging features of groove pancreatitis include 
thickened wall of duodenum with fibrosis or scar tissue, 

which can result in luminal narrowing, cystic lesions in 
the duodenal wall or in the pancreaticoduodenal groove, 
smooth tapered narrowing of the CBD (►Fig. 14), and pan-
creatic duct involvement in the segmental form of the 
disease with smooth narrowing of the duct in the region 
of head.34 This may be lead to changes of chronic pancre-
atitis with duct dilatation, beading, and pancreatic calci-
fications.9 Banana-shaped gallbladder is described with 
groove pancreatitis.34

Groove Pancreatitis versus Pancreatic Adenocarcinoma
PDAC located close to the pancreaticoduodenal region may 
show absence of pancreatic ductal obstruction with prox-
imal dilatation and atrophy and may be difficult to differ-
entiate from groove pancreatitis (►Fig. 15A). Some of the 
associated findings typically seen in groove pancreatitis, 
but rare in pancreatic cancer are cystic changes in pancre-
aticoduodenal groove or duodenal wall and marked thick-
ening of duodenal wall (►Fig. 15B), resulting in a widened 
space between distal CBD and pancreatic duct and duode-
nal wall on MRCP.34,35 A smooth tapered narrowing of the 
distal CBD is seen in groove pancreatitis, while an abrupt 
narrowing favors malignancy.9,34 Encasement of vessels 
including gastroduodenal artery is a feature of pancre-
atic adenocarcinoma.35 Similar enhancement pattern may 

Fig. 14  Groove pancreatitis in a 40-year-old man with abdominal pain. (A) Postcontrast computed tomography axial sections in the por-
tal phase showing thickened duodenal wall (horizontal arrow) and multiple small cystic lesions in the pancreaticoduodenal groove (vertical 
arrow). (B) Reconstructed magnetic resonance cholangiopancreatography showing smoothly tapered narrowing of the common bile duct 
(arrow) with cystic lesions in the pancreaticoduodenal groove (vertical arrow).

Fig. 15  (A) Pancreatic adenocarcinoma in a 47-year-old man with abdominal pain, jaundice, and fever for 3 months; postcontrast comput-
ed tomography axial sections in the portal phase showing an ill-defined hypoattenuating lesion (arrow) close to the pancreaticoduodenal 
groove. (B) Groove pancreatitis in a 60-year-old man with recurrent abdominal pain; T2-weighted axial magnetic resonance imaging showing 
hypointense soft tissue thickening with cystic changes in the pancreaticoduodenal groove (horizontal arrow) and duodenal wall thickening 
(vertical arrow).
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be seen in groove pancreatitis and the scirrhous form of 
PDAC with delayed enhancement in both conditions on 
contrast-enhanced CT or MRI.34,35

Other Mimics of Groove Pancreatitis
Duodenal carcinoma, periampullary neoplasm, and acute 
pancreatitis involving the groove are some of the other 

Fig. 16  Chronic pancreatitis in a 46-year-old man. (A) Postcontrast computed tomography (CT) axial sections in the arterial phase showing 
pancreatic parenchymal atrophy with multiple intraductal and parenchymal calcifications. (B) Postcontrast CT axial sections in the portal phase 
showing associated irregular dilatation of the main pancreatic duct (arrow).

Fig. 17  Focal mass forming chronic pancreatitis in a 44-year-old man with abdominal pain. (A) Postcontrast computed tomography axial and 
(B) coronal sections in the portal phase showing a bulky heterogeneously hypodense enhancement of the pancreatic head (horizontal arrow) 
with preserved fat plane with the vessels (vertical arrow).

Fig. 18  (A) Chronic pancreatitis with a focal mass in a 45-year-old gentleman. (A) T2-weighted axial images showing a T2 isointense mass 
(arrow) in the pancreatic head. (A) Reconstructed magnetic resonance cholangiopancreatography shows duct penetrating sign with the main 
pancreatic duct (arrow) coursing through a pancreatic head lesion.
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mimics of groove pancreatitis. The presence of cysts in the 
groove/duodenal wall and lesion centered in groove rather 
than in the duodenal wall/ampulla are some useful ways 
to differentiate. Retroperitoneal inflammation and fluid 
are seen in acute pancreatitis, but uncommon in groove 
pancreatitis.9

Chronic Pancreatitis
Chronic pancreatitis is a chronic inflammatory process of the 
pancreas resulting in irreversible damage to the pancreas with 
permanent exocrine and endocrine pancreatic dysfunction.

Typical Features
Typical findings on CT are dilatation of the main pancre-
atic duct that can be irregular or beaded with dilated side 
branches, parenchymal and intraductal calcifications, and 
parenchymal atrophy. The presence of obstructed main duct 
or side branches can result in retention cysts or pseudocysts 
(►Fig.  16). Thrombosis of the splenic and portal veins can 
occur. MRI with MRCP shows dilated main duct and side 
branches and calculi seen as intraductal filling defects.36

Atypical Features
Focal mass forming pancreatitis (►Fig. 17) can mimic a pancre-
atic malignancy. Duct penetrating sign (►Fig. 18), which is seen 
as an unobstructed pancreatic duct penetrating through the 
mass, is seen in focal chronic pancreatitis.33,37 On the other hand, 
the double duct sign (►Fig. 19), which is the simultaneous dil-
atation of the pancreatic duct and bile duct due to obstructing 
mass, is seen in pancreatic head malignancy. Retroperitoneal 
infiltration and vessel encasement are seen in PDAC.35

Pancreatic Tuberculosis
Pancreatic tuberculosis, especially isolated involvement of 
pancreas, is very rare. It has a higher incidence in immu-
nodeficient individuals and those with military tubercu-
losis.38 Spread of tuberculosis to the pancreas has been 
attributed to different mechanisms such as hematogenous 
spread, lymphatic spread, reactivation of a previously 
latent focus of pancreatic tuberculosis, and contiguous 
involvement from adjacent nodes.38

In the nonimmunocompromised individual, the most 
common presentation is a focal mass in the pancreas, usu-
ally in the head, but may also involve the body and tail. On 
CT, the mass is hypodense. Peripheral enhancement of the 
hypodense lesion or a multiloculated appearance due to foci 
of central enhancement may be seen. On T2-weighted MRI, 

Table 3   Differential diagnosis of pancreatic masses

Hypoenhancing 
lesions

Hyperenhancing 
lesions

Multiple 
or diffuse 
pancreatic 
masses

Pancreatic ductal 
adenocarcinoma

Neuroendocrine 
tumors

Acute pancre-
atitis

Chronic pancreatitis Metastases (RCC 
most commonly)

Lymphoma

Focal form of autoim-
mune pancreatitis

Solid pseudopapil-
lary neoplasm

Metastases

Groove pancreatitis Solid type or 
microcystic serous 
cystadenoma of 
pancreas

Autoimmune 
pancreatitis

Lipomatous hyper-
trophy

Intrapancreatic 
spleen

IPMN

Metastases (breast, 
lungs, melanoma)

Multiple NET

Lymphoma Acinar cell carci-
noma

Diffuse serous 
cystadenoma of 
pancreas

Pseudolymphoma

Sarcoidosis, tuber-
culosis

Adenomatous hyper-
plasia of ampulla of 
Vater

Annular pancreas

Hamartoma of pan-
creas

Solid fibrous tumor

Abbreviations: IPMN, intraductal papillary mucinous neoplasm; NET, 
neuroendocrine tumor; RCC, renal cell carcinoma.

Fig. 19  Pancreatic adenocarcinoma in a 48-year-old man with obstructive jaundice. (A) T2-weighted axial images show an ill-defined mildly hyperin-
tense lesion in the pancreatic head. (B) Reconstructed magnetic resonance cholangiopancreatography shows abrupt change in the caliber of the distal 
common bile duct (horizontal arrow) and the distal main pancreatic duct (vertical arrow) with upstream dilatation suggestive of double duct sign.
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lesion is heterogenous and shows similar enhancement 
pattern as on CT.38 It may be associated with low attenua-
tion periportal and peripancreatic adenopathy.39 Bile duct 
obstruction is rare, but, if present, may be due to compres-
sion by mass in the head or by lymphadenopathy.38,39

Pancreatic tuberculosis in the immunocompromised 
individual can present as focal mass, multiple small intra-
pancreatic low attenuation nodules, or diffuse enlarge-
ment of the gland.39 Pancreatic tuberculosis cannot be 
reliably differentiated from PDAC. However, in the appro-
priate clinical setting, a mass in the pancreas without 
pancreatic and bile duct dilatation and presence of low 
attenuation lymphadenopathy could raise suspicion of 
pancreatic tuberculosis.

►Table 3 summarizes the differential diagnosis of hypo-
vascular, hypervascular, multiple and diffuse indeterminate 
pancreatic masses.

Conclusion
Knowledge of incidence of various pancreatic neoplastic 
and non-neoplastic conditions and their clinical presen-
tations and typical and atypical imaging appearances will 
help in optimizing imaging and interpretation of imag-
ing findings to make an accurate diagnosis, in a setting of 
pancreatic mass.
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