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Abstract
Pancreatic ductal adenocarcinomas (PDACs) occasionally have atypical and uncommon imaging presentations that can 
present a diagnostic dilemma and result in false interpretation. This article aimed to illustrate these CT and MR imaging 
findings, including isoattenuating PDAC, coexisting acute pancreatitis, PDAC with a cystic feature, groove PDAC, diffuse 
PDAC, hypointensity on diffusion-weighted imaging (DWI), multifocal PDAC, intratumoral calcification, and extrapancre-
atic invasion with a barely discernable mass. A subset of PDACs with atypical features are occasionally encountered during 
routine clinical practice. Knowledge of and attention to these atypical and uncommon variable imaging features may allow 
radiologists to avoid misinterpretation and a delayed diagnosis.
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Abbreviations
PDAC  Pancreatic ductal adenocarcinoma
DWI  Diffusion weighted imaging
EUS  Endoscopic ultrasound
H-E  Hematoxylin–eosin
IPMC  Intraductal papillary mucinous neoplasms 

with associated invasive carcinoma of the 
pancreas

AIP  Autoimmune pancreatitis
PanNETs  Pancreatic neuroendocrine tumors

Introduction

Pancreatic ductal adenocarcinoma (PDAC) is the most com-
mon type of pancreatic cancer and accounts for over 90% 
of cases. Vague or even absence of symptoms at the early 
stage often contributes to late detection of the tumor. A large 
proportion of patients in the locally advanced stage are not 
eligible for curative surgical resection. The timely detec-
tion and diagnosis of PDAC are particularly important. CT 
and MR imaging play an important role in the detection, 

staging, and resectability assessment of PDAC. The CT and 
MR imaging protocols recommended by the consensus and 
guidelines are summarized in Tables 1 and 2 [1, 2]. It is a 
great challenge for radiologists to detect subclinical PDAC 
as well as to distinguish it from its mimickers in routine 
clinical practice. Extensive literature has documented the 
typical imaging appearance of PDAC. However, PDAC may 
occasionally have atypical CT and MR imaging features that 
cause a diagnostic dilemma, including isoattenuating PDAC, 
coexisting acute pancreatitis, PDAC with a cystic feature, 
groove PDAC, diffuse PDAC, hypointensity on diffusion-
weighted imaging (DWI), multifocal PDAC, intratumoral 
calcification, and extrapancreatic invasion with a barely dis-
cernable mass. Table 3 summarizes the atypical and uncom-
mon pancreatic ductal carcinomas listed in this article and 
their incidences [3–10]. Although endoscopic ultrasound 
(EUS) may provide complementary diagnostic information 
and allows tissue acquisition for pathology diagnosis via 
EUS-guided fine-needle aspiration, which is particularly 
helpful when lesions are equivocal or questionable on CT 
and MR imaging [2], from the perspective of the radiologist, 
awareness of these atypical or uncommon presentations may 
avoid a delayed diagnosis of PDAC considering its highly 
aggressive nature and poor prognosis. In this article, we thus 
illustrate the various atypical and uncommon CT and MR 
imaging features of PDAC.  
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Isoattenuating PDAC

Isoattenuating PDAC is defined as a tumor that is visu-
ally indistinguishable from the surrounding pancreatic 
parenchyma by attenuation on dynamic CT imaging. The 
attenuation difference between isoattenuating PDAC and 
the surrounding parenchyma is typically less than 10 
HU, which makes the lesion generally imperceivable and 

easily overlooked. In one large retrospective study by Kim 
et al. [3], isoattenuating PDAC was found in 5.4% of 644 
patients. Other studies with smaller populations reported 
higher frequencies, ranging from 11 to 14% [4, 5]. The 
tumor histologic grade, T category, and size of isoattenu-
ating PDACs in Kim et al.’s study [3] did not differ sig-
nificantly from those of “usual” hypoattenuating PDAC, 
however, patients with isoattenuating tumors also tended 
to have prolonged median survival after curative surgery.

Multiple factors, including tumor stroma, degree of inter-
stitial fibrosis, residual pancreatic tissue, and microvessel 
density, will affect the enhancement degree and pattern 
of PDAC on CT. Compared with usual hypoattenuating 
PDACs, isoattenuating tumors are histopathologically char-
acterized by lower tumor cellularity with well-differentiated 
tumor cells, a higher prevalence of residual pancreatic acini, 
higher microvessel density, a more predominant proportion 
of fibrous stroma with loose fibrosis, and less prominent 
tumor necrosis [3, 11, 12].

Isoattenuation is a major cause of delay in the diagnosis 
of PDAC. In Yoon’s study [12], 33 missed PDAC cases on 
initial prediagnostic CT were analyzed. The mean interval 
between prediagnostic CT and the final histopathological 
diagnosis was 6.4 months. Among those 33 cases, 11 missed 
tumors (33.3%) were isoattenuating. Several secondary 
findings may indicate the presence of a tumor. Both Kim 

Table 1  Protocol for 
multidetector CT assessment of 
PDAC

Source References [1, 2]
a MPR multiplanar reformats, MIP maximum intensity projection, 3D three-dimensional

Parameter Details

Scan type Helical (≥ 64 multidetector rows)
Section thickness and interval  < 3 mm. Preferably submillimeter (0.5–1 mm)
Oral contrast Neutral contrast
Intravenous contrast High iodine concentration (> 300 mg l/mL) at an injection rate of 3–5 mL/s
Scan acquisition Pancreatic parenchymal phase at 40–50 s; portal venous phase at 65–70 s
Image reconstruction Axial and MPR in the coronal plane at 2–3 mm thickness, MIP or 3D 

volumetric thick sections for vascular evaluation

Table 2  Protocol for MR 
imaging assessment of PDAC

Source References [1, 2]
a SSFSE single-shot FSE, FSE fast spin echo, GRE gradient echo, DWI diffusion-weighted imaging, 3D 
three-dimensional, MRCP MR cholangiopancreatography

Sequencesa Plane Slice thickness

T2-weighted SSFSE Coronal ± axial  < 6 mm
T1-weighted in-phase and opposed-phase GRE Axial  < 6 mm
T2-weighted fat-suppressed FSE Axial  < 6 mm
DWI Axial  < 6 mm
Pre- and dynamic post-contrast 3D T1-weighted fat-suppressed 

GRE (arterial, portal venous, and equilibrium phases)
Axial 2–3 mm

T2-weighted MRCP (preferable 3D) Coronal  < 3 mm

Table 3  Summary of atypical and uncommon findings of PDAC and 
their incidences presented in this article

a PDAC pancreatic ductal adenocarcinoma, N/A not applicable

Atypical and uncommon  findinga Reported prevalence (%)

Isoattenuation 5.4–14 [3–5]
Coexisting acute pancreatitis 6.8–13.8 [6, 7]
Cystic feature 8 [8]
Groove PDAC N/A
Diffuse PDAC 2–5 [9]
Hypointensity on DWI 5 [10]
Multifocal PDAC N/A
Intratumoral calcification N/A
Extrapancreatic invasion with a barely 

discernable mass
N/A
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et al. [3] and Prokesch et al. [4] found an interrupted and 
dilated pancreatic duct as the most common indirect finding 
(Fig. 1). Other signs, including biliary duct dilatation and 
interruption, upstream parenchymal atrophy, focal contour 
deformity, small retention cysts and perivascular cuffing, 
also indicate the presence of a tumor. Given the difficulty in 
visualizing the tumor, it is crucial that the radiologist raise 
the suspicion for possible isoattenuating PDAC in the pres-
ence of unexplained secondary findings to avoid a missed 
diagnosis. MR imaging is helpful for improving tumor 
conspicuity owing to its superior soft tissue contrast. It has 
been reported that nearly 80% of isoattenuating PDACs can 
be observed as focal hypointense lesions on nonenhanced 
or contrast-enhanced T1-weighted images and/or as mild 

hyperintense lesions on T2-weighted images [3]. Adding 
DWI to conventional MR imaging may further help improve 
the sensitivity of isointense PDAC detection. In Park et al.’s 
study [13], 15 out of 83 PDACs with isointensity on con-
trast-enhanced T1-weighted images and T2-weighted images 
were only discerned on DW images.

Coexisting acute pancreatitis

PDAC often accompanies chronic obstructive pancreati-
tis due to duct obstructions, and chronic inflammation in 
patients with chronic pancreatitis may also cause a marked 
increase in the risk of cancer. However, there is a less dis-
tinct association between acute pancreatitis and pancreatic 
carcinoma. Approximately 6.8% to 13.8% of PDAC cases 
may manifest as acute pancreatitis [6, 7]. Conversely, 0.9% 
to 3.6% of patients with acute pancreatitis are ultimately 
diagnosed with pancreatic cancer [6, 14]. Due to the overlap-
ping clinical manifestations and equivocal imaging features, 
the tumors in such cases are easily overlooked and diagnosed 
in an advanced stage. A study of 313 patients who were 
finally diagnosed with PDAC found that 98 patients were 
initially misdiagnosed, and the median time of delay was 
4.2 months. Among these 98 patients, 28 (28.6%) patients 
had at least one episode of pancreatitis [15].

Typical diagnostic features of PDAC, such as a focal 
hypoattenuated mass, distorting pancreatic contour, or infil-
trating peripancreatic fat, might be obscured by the presence 
of parenchymal swelling, edematous fat, and heterogene-
ous peripancreatic collections observed in acute pancrea-
titis (Fig. 2). The mechanism of cancer-related acute pan-
creatitis remains unclear. Ductal obstruction is generally 
hypothesized, while some studies speculate that the enzymes 
secreted by the tumor may activate the process of pancre-
atic self-digestion [16]. The possibility of acute pancreatitis 
with pancreatic cancer should be routinely considered, and 
a careful search for potential masses on contrast-enhanced 
CT images should be conducted, especially for high-risk 
patients ≥ 50 years old with idiopathic recurrence but mild 
episodes of pancreatitis and elevated CA19-9 levels [6, 17]. 
Local lymphadenopathy, the detection of a dilated pancre-
atic duct with an interrupting or cutoff configuration, and 
unexplained distal pancreatic atrophy may help identify the 
underlying tumor [16].

Cystic feature

Approximately 8% of PDAC cases may have a cystic feature 
[8], which can mimic cystic pancreatic tumors and lead to 
misinterpretation. Cystic features can range in diameter from 
a few millimeters to several centimeters, sometimes even 

Fig. 1  Pathologically proven missed isoattenuating PDAC in a 
68-year-old man. The initial contrast-enhanced CT image a shows 
mild dilation of the pancreatic duct without obvious lesion (arrow). 
b Follow-up contrast-enhanced CT imaging 8 months later reveals 
typical hypovascular PDAC (arrow) with pancreatic duct cutoff and 
upstream parenchymal atrophy (arrowhead)
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exceeding the tumor itself. The cystic feature can be found 
as a neoplastic cystic region within the tumor (Fig. 3) or as 
a nonneoplastic cyst surrounding the tumor (Fig. 4) [18].

The neoplastic cystic features that occur within the tumor 
represent large-gland type cysts, neoplastic mucin cysts, or 
degenerative cystic changes. Large-gland-type cysts are 
microcysts (< 1 cm) that are scattered within the tumor. His-
tologically, these cysts represent dilated neoplastic duct-like 
glands. The neoplastic mucin cysts are usually macrocysts 
with smooth margins that are distributed eccentrically within 
the tumor at imaging. They are lined by mucin-producing 
neoplastic epithelial cells microscopically. The degenerative 
cystic change represents tumor necrosis. Radiologically, it 
usually shows a solitary nonenhancing cystic area with irreg-
ular margins and centric locations. Pathologically, degenera-
tive cystic changes are formed by tumor necrosis containing 

necrotic and hemorrhagic tissue [8, 18, 19]. Degenerative 
cysts may also be a component of large pancreatic adeno-
carcinoma after preoperative neoadjuvant chemotherapy and 
radiation therapy.

The nonneoplastic cysts surrounding the tumors are 
mostly retention cysts or pseudocysts. Retention cysts may 
be the result of tumor obstruction of the pancreatic duct, 
whereas pseudocysts are thought to be related to secondary 
pancreatitis. Due to their mechanisms of formation, retention 
cysts and pseudocysts are located at the edge of the tumor 
rather than inside the tumor [8, 18, 19].

PDACs with cystic features should be distinguished from 
intraductal papillary mucinous neoplasms (IPMNs) with 
associated invasive carcinoma of the pancreas (IPMC), 
which may have similar imaging manifestations, such as 
mixed solid-cystic appearance, ductal dilation, and neuro-
vascular invasion. IPMC indicates progression from its pre-
cursor IPMN to invasive adenocarcinoma, which is similar 
to the usually seen PDAC not arising in association with an 
IPMN. Imaging features favoring IPMC include complicated 
tubular cystic mass with predominantly intraductal enhanc-
ing mural nodules, dilation of the upstream and downstream 
pancreatic duct, and communication between cystic mass 
and the main pancreatic duct [20, 21].

Groove PDAC

The pancreatic groove is a space surrounded by the pancre-
atic head, the duodenum, and the common bile duct. Pan-
creatic ductal adenocarcinoma arising in the groove area 
may not show typical signs, such as pancreatic cutoff, ductal 
obstruction, and upstream atrophy [22]. The exact histo-
pathologic origin of groove PDACs is unclear. Theory sug-
gests that groove PDACs may arise from pancreatic tissue 
around the accessory pancreatic duct penetrating the groove 
and duodenum [23]. Although the pancreatic tissue at this 
location is generally considered ectopic, in approximately 
40% of cases it is continuous and/or closely related to the 
proper pancreas with the same morphologies and functions, 
suggesting that it may be a portion of the dorsal pancreas 
rather than an ectopic pancreas [24]. Groove PDAC may 
resemble groove pancreatitis on both CT and MR images 
because scirrhous adenocarcinoma of the pancreas and 
sheet-like fibrous scar in groove pancreatitis show similar 
findings on both pre- and post-enhanced dynamic CT and 
MR images [25]. Both lesions may show hypointensity on 
T1-weighted and fat-suppressed T1-weighted images and 
hyperintensity or isointensity on T2-weighted images, with 
hypoenhancement in the early phase and delayed enhance-
ment in the late phase on dynamic CT and dynamic MR 
images [26]. According to previous studies, the radiological 
findings, including a thickened duodenal wall (> 3 mm), the 

Fig. 2  Pathologically proven PDAC in a 52-year-old man who pre-
sented with epigastric pain. a Contrast-enhanced CT image at the 
level of the uncinate process shows a small hypovascular lesion 
(arrow) in the pancreatic head and thickening of the renal fascia 
(arrowhead). b Image at a more cranial level shows swelling of the 
pancreatic parenchyma, as well as encapsulated fluid collection in the 
lesser sac (black arrow). Laboratory test results: serum amylase level, 
1090 U/L; lipase level, 676.6 U/L
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presence of a cystic lesion in or near the pancreatic groove, 
no dilatation or dilatation of the common bile duct with 
distal tapering, focal and patchy enhancement rather than 
peripheral enhancement in the portal venous phase, and 
increased duodenal wall enhancement on MR imaging (rela-
tive to the proximal jejunal loops), favor the diagnosis of 
groove pancreatitis [27–29]. Moreover, adenocarcinoma is 
much more likely to infiltrate posteriorly into the retroperito-
neum and encase the vasculature [22]. Kalb et al. found that 
using all three features (i.e., focal thickening of the second 
portion of the duodenum wall, abnormal enhancement of 
the second portion of the duodenum, and cystic focus in the 
expected region of the accessory pancreatic duct) achieved 
an accuracy of 87.2% in distinguishing groove pancreatitis 
from carcinoma [27]. However, there is still considerable 
overlap in the imaging manifestations of the two entities 
(Fig. 5). Distinction can be extremely difficult when there 
are no cystic lesions within the mass and in the presence of 
a thickened duodenal wall [26].

Diffuse PDAC

Diffuse PDAC refers to a tumor that involves the pancreas 
continuously along more than half of the longest pancre-
atic axis. It is a rare morphologic pattern, accounting for 

approximately 2–5% of all cases of PDAC [9]. This rare 
imaging manifestation can be misdiagnosed by radiologists 
as other diseases, such as acute pancreatitis, diffuse-form 
IgG4-related autoimmune pancreatitis, lymphoma, and 
pancreatic metastasis [30]. Most diffuse PDACs involve the 
body and tail, whereas the others involve the entire pancreas. 
A peripheral hyperenhancing capsule-like structure relative 
to the tumor is the hallmark that may help differentiate this 
lesion from other diffuse lesions. This capsule-like struc-
ture is pathologically correlated with dense fibrous changes 
on the tumor periphery. In addition, the direct invasion of 
neighboring organs and vascular infiltration are common in 
diffuse PDAC, as is typical in cancer. However, pancreatic 
parenchyma atrophy is usually absent, and dilatation of the 
upstream pancreatic duct is not remarkable (Fig. 6).

Diffuse PDAC needs to be differentiated from lymphoma 
and autoimmune pancreatitis (AIP). Compared with the 
homogeneous enhancement of lymphoma, capsule-like 
structures are more common in diffuse PDAC, whereas 
bulky lymphadenopathy involving the infrarenal spaces and 
less neurovascular invasion favor lymphoma against diffuse 
PDAC [9]. Diffuse form AIP may also show similar diffuse 
enlargement of the pancreas. In contrast to the thin capsule-
like structure that is hyperattenuating on nonenhanced CT 
or hyperenhancing on the arterial or portal venous phase 
seen in diffuse PDAC, a peripancreatic low attenuation 

Fig. 3  a Axial and b coronal 
contrast-enhanced CT images 
show pathologically proven 
PDAC with degenerative cystic 
change (arrows) originating 
from the uncinate process 
infiltrating the third portion of 
the duodenum in a 51-year-old 
man. The patient had no history 
of neoadjuvant chemotherapy 
or radiation therapy. Ill-defined 
intratumoral necrosis of cystic 
features with scattered gas was 
observed, indicating perfora-
tion of the duodenal wall. c The 
endoscopic image shows an 
ulceroinfiltrative lesion (arrows) 
with dirty yellow exudate and 
hemorrhage. d Photomicrograph 
(original magnification, × 200; 
H-E stain) shows extensive 
necrosis within the tumor. The 
thumbnail of the slide (original 
magnification, × 3; H-E stain) 
is displayed in the upper right 
corner.
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band-like halo with delayed enhancement is a typical finding 
on AIP. Besides, the duct-penetrating sign, the presence of 
extrapancreatic autoimmune processes, and elevated serum 
immunoglobulin G fraction 4 levels may also be helpful to 
distinguish diffuse form AIP from diffuse PDAC [9].

Hypointensity on diffusion‑weighted 
imaging (DWI)

The use of DWI is recommended for the detection of pan-
creatic cancer and for the characterization of pancreatic 
masses [31]. PDAC usually manifests as hyperintense on 
high-b-value DWI. However, in a few cases, it can exhibit 
isointensity or even hypointensity compared to the sur-
rounding parenchyma (Fig. 7). In a study of 80 patients 
using a b value of 1000 s/mm2on a 3.0-T system with a six-
channel body coil, Fukukura et al. [10] found that twelve 
(15%) pancreatic adenocarcinomas were isointense, and 
four (5%) were hypointense. The mean apparent diffusion 
coefficients (ADCs) of all pancreatic adenocarcinomas in 
their study, on the other hand, were significantly lower 
than those of the surrounding parenchyma. There are two 
hypotheses regarding the hypointensity of PDAC on DWI: 
(a) The restricted diffusion of the distal gland caused by 
obstructive pancreatitis may result in the relative hypoin-
tensity of the tumor [10]; (b) intratumoral fibrosis and 
cellularity can increase diffusion signals, whereas necro-
sis within the tumor may decrease diffusion signals. The 
combined effect of fibrosis, cell density and necrosis leads 
to signal variability on DWI [31]. The possibility of PDAC 
hypointensity on DWI reminds radiologists to be aware 
when using DWI to screen patients at high risk for cancer.

Multifocal PDAC

Multifocal PDAC is a very rare condition observed on CT 
or MR imaging and refers to the presence of two or more 
foci in the pancreas. The cause of multifocality is not well 
understood; however, it could be related to a family history 
of pancreatic cancer and pancreatic intraepithelial neopla-
sias [32, 33]. Reports of multifocal adenocarcinomas of 
the pancreas are often made based on histological exami-
nations of total pancreatectomy specimens. In these cases, 
truly multifocal lesions are found occurring with many 
islands of carcinoma in situ and invasive carcinoma sepa-
rated by regions of the normal pancreas, although some 
multifocal lesions are actually continuous tumors spread 
along either the common bile duct or the main pancreatic 
duct [34, 35]. According to our observations of individual 
cases, each single lesion of multifocal PDAC still retains 
typical imaging features of classical PDAC, including a 
hypovascular mass, pancreatic duct cutoff and obstruction, 
and vascular infiltration (Fig. 8).

Multifocal PDAC should be distinguished from hypo-
vascular pancreatic metastases and multifocal pancreatic 
neuroendocrine neoplasms (PanNETs). Hypovascular 

Fig. 4  a, b Contrast-enhanced CT images of a pathologically proven 
PDAC (white arrow) in a 65-year-old man with an associated cystic 
feature (arrowhead). c Specimen photograph shows the tumor (*) 
with a cutting surface and the surrounding collapsed retention cyst 
(black arrows).
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pancreatic metastases are relatively uncommon, and the 
majority of primary sites are the lung, breast, and colo-
rectum. A known history of primary malignancy, discrete 
well-defined margins, absence of or relatively mild duct 
obstruction, and lack of peripheral vascular invasion can 
help in distinguishing hypovascular metastasis from mul-
tifocal PDAC [36]. Multifocal PanNETs are usually seen 
in familial syndromes, most commonly multiple endocrine 
neoplasia type 1, von Hippel-Lindau syndrome, neurofi-
bromatosis type 1, and tuberous sclerosis. Although Pan-
NETs could be either hypervascular or nonhypervascular, 
rarely, multifocal PanNETs appear solely as nonhypervas-
cular tumors. Compared to PDACs, well-defined tumor 
margins, intratumoral cystic components, calcifications, 
and blood vessels and the absence of pancreatic duct dila-
tation and peripancreatic infiltration are favorable features 
for nonhypervascular PanNETs [37].

Intratumoral calcification

A variety of pancreatic neoplasms may contain calcifica-
tions; however, intratumoral calcification is a very rare find-
ing in PDACs (Fig. 9). According to Eelkema’s study [38], 
calcification is present in 2% of PDACs. In another study by 
Campisi et al. [39], in all cases of pancreatic calcification, 
intratumoral calcification of PDAC accounted for only 1%. 

Two different etiologies of calcification have been proposed. 
The first possible cause is that PDAC develops from underly-
ing chronic pancreatitis, which is often prone to calcification 
and is an important risk factor for PDAC [40]. Barthet et al. 
found that the calcification of these pancreatic cancers is 
often located in the peripheral region of the tumor [41]. The 
second possible cause is the dystrophic calcification result-
ing from ischemic and necrotic areas within the tumors [42].

Extrapancreatic invasion with a barely 
discernable mass

Some exophytic ductal carcinomas are initially found with 
extrapancreatic invasion, but the tumor itself is barely 
discernible. As the tumor occurs in the periphery of the 
pancreas, it is likely to be missed because of the lack of 
typical duct obstruction and distal gland atrophy. One of 
the most representative examples is an exophytic tumor 
arising at the most medial edge of the uncinate process, 
and the initial imaging manifestation may be the perivas-
cular soft tissue cuff with encasement of the superior 
mesentery artery or celiac trunk rather than a clear low-
density mass (Fig. 10). Although the perivascular cuff 
is not specific, this finding may occasionally be the sole 

Fig. 5  Pathologically proven 
groove PDAC in a 74-year-old 
woman. Gadolinium-enhanced 
T1-weighted MR images at 
the a arterial and b venous 
phases show the predominant 
hypoenhancing soft tissue 
mass (arrows) in the pancreatic 
groove with persistent enhance-
ment. c Magnetic resonance 
cholangiopancreatography 
(MRCP) image shows a focal 
cystic lesion within the mass. 
The presence of cystic lesions 
in the groove area is, however, 
frequently noted in groove 
pancreatitis. d Specimen photo-
graph shows the cutting surface 
of the yellow-colored tumor 
tissue (*)
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radiologic sign of PDAC [43, 44]. Another example is 
an exophytic tumor from the most inferior pancreatic 
head with early infiltration of the duodenum that pre-
sents the initial manifestation of duodenal obstruction in 
the absence of obstructive jaundice. This may easily be 
mistaken as a duodenal tumor [45].

Conclusion

A subset of PDACs with atypical features are occasionally 
encountered during routine clinical practice. Knowledge of 
and attention to these atypical and uncommon imaging fea-
tures may allow radiologists to avoid misinterpretation and 
a delayed diagnosis.

Fig. 6  Pathologically proven diffuse PDAC in a 61-year-old man. a, 
b Contrast-enhanced CT images show enlargement of the body and 
tail of the pancreas with relatively homogenous enhancement (*). The 
main pancreatic duct within the tumor and upstream pancreatic duct 
are not visible

Fig. 7  Pathologically proved PDAC in a 60-year-old woman. a Con-
trast-enhanced CT and b gadolinium-enhanced T1-weighted fat-sup-
pressed MR images show a hypovascular mass (arrows) in the head 
of the pancreas. c The mass (arrow) appears hypointense compared 
with the surrounding pancreatic parenchyma on DWI (b = 600)
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Fig. 8  Pathologically proven multifocal PDAC in a 62-year-old 
woman. a, b Contrast-enhanced CT images show two ill-defined 
hypovascular masses in the pancreatic head and body (arrows), with 
distal pancreatic duct dilatation and pancreatic tail atrophy (arrow-
head)

Fig. 9  a Noncontrast and b contrast-enhanced CT images of patho-
logically proven PDAC (*) with intratumoral calcification (arrows) 
in an 82-year-old woman. Perilesional cystic feature is also noted 
(arrowheads)
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