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Abstract. Pancreatic colloid carcinoma (CC) is a rare sub-type 
of pancreatic adenocarcinoma which has an improved prognosis 
compared with pancreatic ductal carcinoma. Consequently, the 
early detection of CC by imaging may be of great significance 
in guiding patient management and therapeutic decisions. The 
present study aimed to analyze 18F-FDG PET/CT findings of CC 
in comparison to MRI and CT. PET/CT findings in 5 patients 
with CC were retrospectively reviewed based on visual inter-
pretation and semi-quantitative index of SUVmax and TNR. Four 
patients received dual-time-point PET/CT scans. Additionally, 
one patient underwent contrast-enhanced CT scan, one MRI, and 
three received both. A total of five lesions were detected in five 
patients. Visually, two cases presented with mild FDG uptake, 
two with moderate and one with high. The mean of SUVmax and 
TNR was 5.1±2.2 and 2.8±0.7, respectively. Compared with CCs 
with low SUVmax, CCs with high SUVmax were more aggres-
sive. No distant metastases were observed in five cases. Among 
four patients with dual-time-point PET/CT imaging, SUVmax 
increased in three cases and decreased in one case. The mean 
early and delayed SUVmax were 4.2±1.1 and 4.7±1.9, respectively 
(P>0.05). Radiological findings mainly included septated cystic 
components, internal sponge‑like contrast‑enhancement, calcifi-
cation and ‘salt-and-pepper sign’ on MRI T2-weighted imaging. 
Thus, PET/CT provided additional information on metabolic 
tumor activity as well as locoregional and distant staging, which 
are important prognostic markers and may improve further 
patient management. However, PET/CT did not show any find-
ings in addition to MRI and contrast-enhanced CT that were 

unique to CC and allowed a clear differentiation from other 
pancreatic malignancies.

Introduction

Colloid carcinoma (CC), also known as mucinous non-cystic 
adenocarcinoma, is a distinctive type of invasive adenocarci-
noma of the pancreas at the extreme well-differentiated end of 
the spectrum of pancreatic neoplasia (1). Pancreatic CC is a 
rare subtype that constitutes only 1-3% of invasive pancreatic 
adenocarcinomas (2). It is predominantly located in the head 
of the pancreas and almost always arises in association with 
intra-ductal papillary mucinous neoplasm (IPMN), especially 
the intestinal sub-type of IPMN. In addition, certain CCs 
involve the pancreatic tail and may originate from mucinous 
cystic neoplasms (MCN) (2,3). According to previous studies, 
CC is considered to exhibit a particularly indolent behavior 
with 5-year survival rates of 57-72% after resection, which is 
significantly better than for the more commonly found pancre-
atic ductal carcinoma (4,5).

At present, only small cases studies of CC of the pancreas 
on MRI and contrast-enhanced CT have been reported (6-12). 
However, due to the absence of the typical features on MRI 
and contrast-enhanced CT, it is always hard to distinguish CC 
from other pancreatic tumors, such as IPMN and MCN. To 
our knowledge, there have been no published reports about 
CC appearance on 18F-FDG PET/CT imaging. In this study we 
present 18F‑FDG PET/CT findings in five cases with pancreatic 
CC as well as a correlation with their characteristics on MRI 
and contrast-enhanced CT.

Materials and methods

Patients. From January 2013 to August 2016, a total of five 
patients with histologically proven pancreatic CC, which 
underwent an 18F-FDG PET/CT examination in our depart-
ment, were identified and enrolled in this retrospective study. 
Additional imaging consisted of contrast-enhanced CT (n=1), 
MRI of the pancreas (n=1) or both modalities (n=3). The interval 
between FDG PET/CT and MRI or CT scans ranged from two 
to seven days. The institutional review board approved this 
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study, and informed patient consent was obtained from all 
individual participants.

18F‑FDG PET/CT scan. 18F-FDG PET/CT scan was performed 
on a Discovery VCT 64 system (GE Healthcare, Milwaukee, WI, 
USA) with 15.7 cm axial field view. Patients were required to fast 
for at least 6 h before imaging, and serum glucose levels were 
kept less than 7.4 mmol/l. Image was obtained approximately 
60 min after intravenous administration of 3.7-5.6 MBq of FDG 
per kilogram of body weight. 6 or 7 bed positions from the base 
of skull to mid-thighs were imaged. PET images were acquired 
for 2.5 min per bed position. CT was performed on the same 
scanner without intravenous contrast administration. CT images 
were acquired with 140 kV, 200 mAs (adjusted by auto mA), and 
a gantry rotation speed of 0.8 sec. All CT scans were obtained 
using 3.75-mm-thick axial slices. Moreover, four out of five 
patients underwent an additional delayed (abdominal) PET/CT 
examination with an interval of ~90 min after the first scan.

Visual and semi‑quantitative analysis of PET images. PET/CT 
results were retrospectively analyzed and interpreted by two 
experienced nuclear medicine physicians who were blinded to 
the patients' clinical data, previous radiological findings and 
pathology reports. Visual analysis grades of the pancreatic 
lesions were defined as follows by comparing the FDG uptake 
levels of the tumor to the surrounding normal tissue (13): 
grade 0 (no uptake), grade 1 (equivocal uptake), grade 2 (mildly 
increased and non-discrete uptake), grade 3 (mildly increased 
and discrete uptake), and grade 4 (definitely increased uptake). 
A result of grades 2-4 was considered to be positive, and 
a grade of 0 or 1 was considered to be negative. In case of 
discrepancy regarding the PET/CT findings, a consensus was 
reached after mutual discussion between the interpreting 
physicians. Areas of focally increased accumulation known to 
represent physiological 18F-FDG uptakes, such as brown fat, 
were excluded from the analysis.

For semi-quantitative analysis, maximum standard uptake 
value (SUVmax) and tumor-to-normal pancreatic tissue ratio 
(TNR) were analyzed. SUVmax was calculated as decay-corrected 
maximum activity concentration in the lesion divided by admin-
istered activity divided by body weight in kilograms. SUVmax of 
the normal pancreas was acquired as an average SUVmax of five 
regions of interest (ROIs) drawn on different segments of the 
normal pancreas. Each ROI was measured as a circle with a 
diameter of 1.5 cm. TNR was defined as SUVmax of the tumor 
divided by SUVmax of the normal pancreas tissue. In the case of 
a false-negative result on FDG PET, an ROI was placed over the 
area corresponding to the tumor displayed on CT and/or MRI.

MRI and contrast‑enhanced CT examinations. MRI was 
performed using 1.5 Tesla MR unit (Magnetom Avanto, Siemens 
Medical Solutions, Germany). The conventional MR protocol 
used in this study included a transverse respiratory-triggered 
T2-weighted fat-suppressed turbo spin-echo sequence 
(TR/TE=2000/70 ms; section thickness: 5 mm; intersection 
gap: 2 mm; 320x224 matrix), and a transverse breath-hold 
three-dimensional T1-weighted, fat-suppressed spoiled 
gradient-recalled-echo sequence (TR/TE=209/4.8 ms; section 
thickness: 5 mm; intersection gap: 2 mm; 256x192 matrix). 
Multiphasic images consisting of arterial (35-45 sec), portal 
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(70-80 sec), and delayed (120 sec) phases were acquired after 
the administration of 30 ml of contrast medium (gadopentetate 
dimeglumine, Magnevist; Bayer Healthcare, Berlin, Germany). 
Diffusion-weighted imaging (DWI) was acquired with two 
b values (0 and 500 sec/mm2).

Triple-phase CT imaging was performed using Light 
Speed VCT (GE Healthcare, Milwaukee, WI, USA). A section 
thickness of 3 mm with a reconstruction interval of 3 mm, a 
field of view of 300‑370 mm, a gantry rotation time of 0.5 sec, 
a tube current of 150-200 mA, and a peak voltage of 120 kVp 
were used. The detector collimation was 0.625 mm and 
the table speed was 46.8 mm per rotation, respectively. For 
contrast imaging, a fixed dose of 1.5 ml of iopromide per kilo-
gram of body weight was administered at a rate of 2-3 ml/sec. 
The scanning time was delayed for the arterial and the portal 
venous phase for 35-45 and 70-80 sec following intravenous 
contrast administration, respectively.

MRI and contrast‑enhanced CT analysis. The investigators 
analyzed MRI and/or CT features of the pancreatic tumors as 
follows: Lesion location; lesion size, measured as the longest 
diameter on the axial scan; contour and margin of the lesion; 
attenuation or signal intensity characteristics; enhancement 
features on dynamic images; presence and degree of ductal 
dilatation (main pancreatic duct ≥2 mm); calcification; and 
presence of other associated findings, such as adjacent organ 
invasion, lymph node involvement and distant metastases.

Pathological examination. All five patients underwent 
surgical resection of the intrapancreatic lesions for histopatho-
logic confirmation within two weeks following FDG PET/CT 
imaging. Histopathology was reviewed by two experienced 
pathologists.

Statistical analysis. SPSS 18.0 software for Windows (SPSS Inc, 
Chicago) was used for statistical analysis. Data were expressed 
as mean ± SD. The paired Student t test was used to compare 
the difference between SUVmax of early and delayed stages. The 
95% confidence level was chosen to determine the significance 
between groups, with P<0.05 indicating a significant difference.

Results

Patient characteristics. As shown in Table I, the five identi-
fied patients consisted of three males and two females with 
an average age of 66±9 years (range 53-75 years). At the time 
of initial diagnosis, two patients presented with abdominal 
pain and distension, one patient presented with jaundice, fever 
and abdominal distention, and the remaining two lesions 
were incidentally found on imaging. CA 19-9 levels were 
normal in three patients and elevated in two patients, which 
were 1,540.0 and 3,108.0 U/ml (normal range <37 U/ml), 
respectively.

All five patients underwent surgical resection of the 
tumors, which was performed as pancreaticoduodenectomy 
in four patients, and distal pancreatectomy in one patient. 
Moreover, one patient with CC in the head and neck of the 
pancreas underwent an additional dissection of the hepatoduo-
denal ligament lymph nodes because of invasion of Glisson's 
sheath. Three lesions were located in the pancreatic head, one 
in the head and neck, and one in the body. The mean maximum 
diameter of the tumors on axial imaging was 4.7±1.6 cm (range 
2.7-6.7 cm).

18F‑FDG PET/CT findings. On visual analysis, the FDG uptake 
of tumor slightly higher than that of the surrounding pancre-
atic parenchyma was observed in case 1 (Fig. 1) and case 2 

Figure 1. (Case 1). PET/CT showed the pancreatic lesion (arrow) with mild FDG uptake and without metastases [A, maximum intense projection (MIP); 
B, PET; C, CT; D, fused]. The SUVmax of the early and 1.5 h-delayed stages was 3.0 and 3.2, respectively, and the retention index was 6.7%. Contrast-enhanced 
CT showed a lesion of the pancreatic head (arrow) was mainly composed of cystic components and scattered calcification, and the capsule wall of the lesion 
was slightly enhanced (E, arterial stage; F, portal venous phase). Moreover, there was an apparent atrophy of the pancreatic body and tail and a dilation of 
pancreatic duct. MRI displayed the lesion (arrow) with low signal on T1WI (G) and high signal on T2WI (H). The septations were observed in the lesion, 
and were strongly enhanced (I, arterial stage; J, delayed phase). The lesion (arrow) showed also a high signal on DWI (K) and ADC (L) map. The lesion 
communicated with the main pancreatic. Mucinous cystic neoplasms (MCN) or intra-ductal papillary mucinous neoplasm (IPMN) was suspected based on 
contrast‑enhanced CT and MRI. However, the pathological examination showed colloid carcinoma (CC) (M, H&E, magnification x100) with negative MUC1 
(N, magnification x100) and positive MUC2 (O, magnification x100, arrows).
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(Fig. 2), moderately higher in case 3 (Fig. 3) and 4 (Fig. 4), and 
considerably higher in case 5 (Fig. 5). Although the SUVmax 
of the CC lesion was 8.6 in case 5, the remaining pancreatic 
parenchyma SUVmax was 4.0, which corresponded to inflam-
mation in histopathology. For five lesions, the mean of early 
SUVmax was 5.1±2.2, with a variability of SUVmax ranging 
from 3.0 to 8.6, and the average of TNR was 2.8±0.7, with the 
range from 2.2 to 3.8.

Four patients underwent both early and 1.5 h-delayed 
PET/CT examinations. The mean SUVmax of the early and 
delayed stages were 4.2±1.1 (range, 3.0-5.3), and 4.7±1.9 (range, 
2.9‑6.7), respectively, and there was no significant difference 
between SUVmax of the early and delayed stages (P>0.05). The 
SUVmax increased in three cases, and decreased in one case. The 
retention index in the three cases with increasing SUVmax was 
6.7, 9.4 and 36.7%, respectively, and the average was 17.6±16.6%.

Figure 2. (Case 2). PET/CT showed a lesion (arrow) with mild FDG uptake with a SUVmax of 3.5, and no distant metastases (A, MIP; B, PET; C, CT; D, fused). 
On the 1.5 h-delayed stage, SUVmax decreased to 2.9. MRI showed the pancreatic lesion (arrow) with low signal on T1WI (E), and high signal on T2WI (F). 
The lesion (arrow) was mildly enhanced on the enhanced arterial phase (G), and was further filled with contrast agent in the delayed phase (H) with additional 
peripheral enhancement. The lesion (arrow) showed also a high signal on DWI (I) and ADC (J) map. Therefore, a solid pseudo papillary tumor (SPT) was 
suspected based on imaging findings, but pathology confirmed a colloid carcinoma (CC) (K, H&E, magnification x100) with negative MUC1 (L, magnification 
x100) and positive MUC2 (M, magnification x100, arrows).

Figure 3. (Case 3). PET/CT [A, MIP; B and E, PET; C and F, CT; D and G, fused) displayed the significantly enlarged pancreatic duct (B‑D) arrow] and the lesion of 
pancreatic head and neck (E-G), arrow) with moderate uptake of FDG, and SUVmax of the early and 1.5 h-delayed lesion was 5.3 and 5.8, respectively, and the reten-
tion index was 9.4%. No local invasion and distant metastases were observed on PET/CT imaging. Contrast-enhanced CT displayed the enlarged pancreatic duct 
(H, arrow) and a multi-cystic lesion (I and J, arrow) communicating with the pancreatic duct. The capsule wall and septations of the mass were mildly enhanced. 
Moreover, dilated intra-hepatic and extra-hepatic bile ducts and an enlarged gallbladder were observed. Thus, intra-ductal papillary mucinous neoplasm (IPMN) 
was firstly considered by the radiologists. The pathology confirmed colloid carcinoma (CC) (K, H&E, magnification x100) with negative MUC1 (L, magnification 
x100) and positive MUC2 (M, magnification x100, arrows) and additional involvement of three metastatic lymph nodes in the Glisson's sheath.
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MRI and contrast‑enhanced CT findings. Four patients 
received MRI scans (cases 1, 2, 4 and 5). CCs showed heter-
ogeneously hypo-intense signals on T1-weighted images 

and heterogeneously hyper-intense signals on T2-weighted 
images which were brighter than the spleen. Additionally, 
there was spot-like and streak-like hypo-attenuation 

Figure 4. (Case 4). PET/CT (A, MIP; B, PET; C, CT; D, fused) displayed a strong uptake of FDG by the pancreatic lesion (arrow), and the SUVmax of early and 
1.5 h-delayed stages were 4.9 and 6.7, respectively, and the retention index was 36.7%. CT showed a slightly enhancing lesion (arrow) on the arterial phase 
(E) that was further filled with the contrast agent on the portal vein phases (F). MRI displayed a lesion (arrow) with low signal on T1WI (G) and high signal 
on T2WI (H), and a similar enhancement pattern to CT (I, arterial stage; J, delayed phase). The lesion (arrow) showed also a high signal on DWI (K) and ADC 
(L) map. Moreover, the boundary between and the lesion and the duodenal descending segment was detectable on imaging. Intra-ductal papillary mucinous 
neoplasm (IPMN) was considered by the radiologists, but pathology diagnosed a colloid carcinoma (CC) (M, H&E, magnification x100) which was negative 
for MUC1 (N, magnification x100) and positive for MUC2 (O, magnification x100, arrows).

Figure 5. (Case 5). PET/CT (A, MIP; B, PET; C, CT; D, fused) displayed that the lesion of the pancreatic head (arrow) had a strong FDG uptake and the 
SUVmax was 8.6. The pancreatic body and tail showed apparent atrophy and calcification as well as diffuse FDG accumulation with a SUVmax of 4.0. FDG 
accumulated also in the adjacent duodenum and the SUVmax was 12.9. Moreover, a non‑specific inflammation in mediastinal and bilateral hilar lymph nodes 
was observed (A). CT showed a solid-cystic mass (arrow) in the pancreatic head, and the solid parts were progressively enhancing (E, arterial stage; F. portal 
venous phase). MRI displayed the lesion (arrow) with heterogeneous signal, with iso-intense or low signal on T1WI (G), and high signal on T2WI (H) and 
additional dilation of pancreatic duct. The lesion (arrow) was heterogeneously enhancing (I, arterial stage; J, delayed phase) and showed a high signal on DWI 
(K) and on the ADC (L) map. Therefore, mucinous cystic neoplasms (MCN) was initially considered, but the pathological exam confirmed the presence of 
CC in the pancreatic head (M, H&E, magnification x100) with negative MUC1 (N, magnification x100) and positive MUC2 (O, magnification x100, arrows) 
as well as the pancreatitis of the body and tail.
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observed within the tumors on T2-weighted images. On 
gadolinium-enhanced MR images, the solid portions or 
septations of the lesions were progressively enhancing, 
which could be described as sponge-like enhancement 
pattern. The tumors of patients 1 and 2 showed additional 
peripheral enhancement. Pancreatic upstream ductal dila-
tion was found in three cases, including cases 1, 3 and 5, and 
two lesions were communicating with the pancreatic duct 
(cases 1 and 3).

Four pat ients underwent addit ional abdominal 
contrast-enhanced CT examination (cases 1, 3, 4 and 5). 
CCs showed predominantly a cystic component with septa-
tions on CT images. The solid portions and septations of 
tumor showed a slight hyper-attenuation or iso-attenuation 
on pre-contrast CT, weak enhancement during the arterial 
phase on contrast-enhanced CT and increasing enhancement 
in the portal venous phase. All four lesions showed internal 
sponge-like enhancement pattern, which was less visible on 
CT than on MRI. Moreover, calcifications in different patterns 
were observed in three cases with CCs (cases 1, 3 and 5): 
One case with coarse calcification in the lesion (case 1), one 
case with punctate and eggshell calcification in the enlarged 
pancreatic duct (case 3) and one case with coarse calcification 
in the non-lesion part of the pancreas with pancreatitis (case 5).

Pathological findings. All five cases were histologically 
confirmed CCs which were negative for MUC1 expression 
and positive for MUC2. Case 1 and case 2 did not show 
any lymph node metastasis or invasion of adjacent organs. 
The Glisson's sheath was invaded by CC in case 3 where 
three positive lymph nodes were found. The remaining two 
cases of CC (cases 4 and 5) were located in the pancreatic 
head and invaded the duodenum. Moreover, based on the 
American Joint Committee on Cancer (AJCC) TNM staging 
system (7th edition) (14), two cases were staged as Ib, one case 
as stage IIa and two cases as stage IIb (Table I).

Discussion

CC of the pancreas was first described in a case report by Muir 
in 1952 (15). Owing to the ambiguity in the classification and 
lack of awareness of this entity, many CCs of the pancreas 
have been categorized as ordinary ductal adenocarcinoma, or 
misdiagnosed as IPMN, MCN or signet-ring cell adenocar-
cinoma (2). In a pathological study of 17 patients diagnosed 
with pancreatic CC in 2001, Adsay et al (4) considered it as 
a rare mucous-producing tumor that should be distinguished 
from other pancreatic neoplasms. According to the Armed 
Forces Institute of Pathology (AFIP) definition in 2007, the 
colloid component of CC should comprise at least 80% of the 
neoplasm (1).

Compared with pancreatic ductal adenocarcinoma, CC 
usually shows an indolent clinical behavior with a slower 
growing pattern and better prognosis (16). The different 
clinical behavior may be in part related to two characteristic 
features of this tumor: a) altered tumor-cell polarity found 
in microscopic examination where the stromal cell surface 
demonstrates secretory properties instead of a ductal cell 
surface, and b) the type of mucin secreted by the tumor 
cells (17). Both MUC1 and MUC2 seem to have important 

roles in pancreatic neoplasia. MUC1 appears to be a marker of 
an aggressive phenotype and may facilitate vascular spread of 
tumor cells. MUC2 is commonly expressed in tumors with an 
indolent course, such as some IPMNs and specifically in CCs 
involving different organs (16,17). It has been postulated that 
the secretion of MUC2 into the stroma provokes the forma-
tion of a gelatinous layer of mucin around the tumor cells that 
would limit their metastatic spread (17,18).

It has been reported that CCs yield a 5-year survival rate 
ranging from 57-72% in resectable cases (4,5). Therefore, it 
is paramount to identify patients eligible for surgical treat-
ment using radiological staging. CCs on CT usually appear 
as masses with round or lobular margins and usually have 
clear boundaries. The exception is that some tumors may have 
ill‑defined boundaries towards the duodenum that indicates 
invasion to the duodenum (10), such as cases 4 and 5 in this 
study. CCs predominantly present with cystic components with 
septations, which show hyper-attenuation or iso-attenuation 
on pre-contrast CT, weak enhancement during the arterial 
phase on contrast-enhanced CT, and increasing enhancement 
in the portal venous phase. In our series, four of five cases 
have the similar appearance. Additionally, calcification was 
also observed in CCs, and the most likely explanation for the 
calcification in CCs is the presence of thick mucin, which has 
the tendency to build up calcium salt deposits (19,20).

There is limited information on the morphological 
appearance of pancreatic CC on MR imaging. Yoon et al (12) 
described the appearance of CC on MRI as a mass with 
lobulated contours and indiscrete margins that exhib-
ited a hyper-intense salt-and-pepper-like appearance on 
T2-weighted imaging with peripheral and internal sponge-like 
or mesh-like progressive delayed contrast enhancement. 
These findings were confirmed by our study. Moreover, 
Yoon et al (12) suggested that the distinction of CC from 
IPMN could be made with greater confidence based on the 
absence of pancreatic ductal communication or downstream 
ductal dilation in MRCP. However, in our study, three cases 
of CCs presented with with upstream pancreatic ductal dila-
tion and two lesions even communicated with the pancreatic 
duct. CCs usually arise from IPMN, thus the communica-
tion between the tumors and the pancreatic duct is possible 
and reasonable (2,3). In addition, none of the CCs in our 
study showed intra-ductal papillary components or bulging 
of the papilla of Vater into the duodenal lumen, which are 
common findings in IPMN (21). We found that CCs displayed 
hyper‑intense on both DWI and ADC map, which reflects the 
low cellularity and fluid‑rich environment of CC and results 
in greater free dom of motion of water molecules (22).

Combined morphological and metabolic imaging, FDG 
PET/CT has proven to be a valuable diagnostic tool in 
pancreatic cancer which may provide, apart from improved 
staging for lymph nodes and distal metastasis, additional 
prognostic information depending on the SUVmax of the 
primary tumor (13,23,24). To our knowledge, this study is the 
first and largest series of CCs imaged by FDG PET/CT. All 
CCs except one case showed a mild to moderate FDG uptake 
judged by visual interpretation. However, in the single case 
with elevated FDG uptake, histopathological evaluation of 
the surgical specimen revealed pancreatitis, which may most 
likely be the reason of the increased FDG uptake. While the 
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limited number of cases did not allow any further statistical 
analysis, AJCC stage I tumors showed SUVmax of 3.0 and 
3.5 respectively, while more advanced tumors which showed 
local invasion into the duodenum or lymph node metastases 
on histopathology presented with higher SUVmax ranging from 
4.9 to 8.6. These findings are in congruence with a recent 
meta-analysis that showed a prognostic value for SUVmax for 
pancreatic tumors (24). Finally, no distant metastases were 
observed on 18F‑FDG PET/CT imaging in all five cases, which 
reflects that the less aggressive growth pattern of CC with 
better prognosis compared to ductal adenocarcinoma. While 
FDG-PET/CT provided additional information regarding 
locoregional and distal metastases as well as on the FDG 
uptake of the primary, dual-time-point PET/CT scan showed 
only relatively small changes in SUVmax between the early 
and delayed stages. Therefore, the value of dual-time-point 
imaging of PET/CT in the assessment of CC remains to be 
elucidated.

In conclusion, CC of the pancreas do not have typical 
features on CT and MRI and are therefore hard to distinguish 
from other pancreatic tumors such as IPMN and MCN. 18F-FDG 
PET/CT did not show tumor characteristics which were unique 
to CC, but provided important information on potential locore-
gional and distant metastases as well as on metabolic tumor 
activity which may improve further patient management. The 
presence of CC should be considered when a pancreatic tumor 
presents with a predominantly cystic pattern with septations 
and sponge‑like enhancement, calcifications, upstream pancre-
atic ductal dilation, the presence of the ‘salt-and-pepper sign’ 
on T2-weighted MRI, mild to moderate FDG uptake and the 
absence of distant metastases.
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