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CASE REPORT

I ntraductal Oncocytic Papillary Neoplasm of the Pancreas:
A Radio-Pathological Case Study
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ABSTRACT

Context An intraductal oncocytic papillary neoplasm isagerpancreatic tumor with the potential of develgpnvasive carcinoma.
Its differentiation from other cystic-like neoplasmof the pancreas, such as intraductal papillargimaws neoplasms, is a challenge
for pancreatic imagingCase report We present the case of a 76-year-old male withlgss jaundice caused by an intraductal
oncocytic papillary neoplasm of the pancreas. Thaging findings on computed tomography, magnetgomance including
diffusion-weighted imaging, antfF-fluorodeoxyglucose positron emission tomographg gresented and the radio-pathological
correlations are discusse@onclusion An intraductal oncocytic papillary neoplasm of thancreas appears as a cystic tumor
communicating with the dilated pancreatic ductdeag intraductal tumor nodules. Intraductal ondacpapillary neoplasms show
a high *®F-fluorodeoxyglucose-uptake in positron emissiomdgraphy and low diffusion values in diffusion-wieigd imaging
including apparent diffusion coefficient maps whiolay be a valuable attribute in distinguishing ¢hese lesions from intraductal

papillary mucinous neoplasms.

INTRODUCTION

An intraductal oncocytic papillary neoplasm is aera
pancreatic tumor which was first described by Adstay
al. in 1996 [1]. Until now, only a few case reportdda
small series have been reported in the literature,[ 3,
4,5,6,7,8,9, 10]. An intraductal oncocytic ilapy
neoplasm is a distinct entity, having the potentl
developing invasive carcinoma, and must
differentiated from other cystic-like neoplasmstbé
pancreas, such as intraductal papillary mucinous
neoplasms (IPMNs) [2]. Both intraductal oncocytic
papillary neoplasms and IPMNs appear cystic because
they cause ductal dilation due to the intraductal
proliferation of mucinous cells [4]. The formatiaf

the tumor cells of intraductal oncocytic papillary
neoplasm (such as oncocytic cells and the complex
morphology of the papillae) distinguishes them from
the more common IPMN [1]. However, the clinical and

be
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pathological details of intraductal oncocytic pkgy
neoplasms remain unclear and are still under debate
[5]; some authors have argued that intraductal
oncocytic papillary neoplasms are a subgroup of
IPMNs [1]. However, the latest classification sejtas
both entities [11].

We performed computed
magnetic resonance imaging (MRI) as well as
diffusion-weighted imaging and *®F-fluorodeoxy-
glucose positron emission tomography (FDG-PET) on
a patient with an intraductal oncocytic papillary
neoplasm. The images obtained and the radio-
pathological correlations are discussed.

CASE REPORT

A 76-year-old male underwent ultrasonography of the
abdomen due to painless jaundice. A cystic tumor in
the pancreatic head was discovered and the patesnt
admitted to our hospital for further evaluation and
treatment. Physical examination revealed scletatus

but was otherwise normal. He suffered from pre-
existing arterial hypertension and actinic keratoda

of the vertex. Routine laboratory tests on admissio
showed elevated serum concentrations of the lindr a
pancreatic enzymes (AST 215 U/L, reference range 10
50 U/L; ALT 288 U/L, reference range 10-50 U/L;
GGT 860 UI/L, reference range 8-61 U/L; alkaline
phosphatase 599 U/L, reference range 40-129 U/L;
pancreatic amylase 130 U/L, reference range 13-53

tomography (CT) and
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Figure 1. Curved coronal CT image of the pancreas in theaj
venous phase of contrast enhancement. Communicatiothe
mainly cystic intraductal oncocytic papillary neapinto the mai
pancreatic duct in thpancreatic head (arrowhead) and tail is cl
depicted (arrows). Please note the considerable gizthe solic
tumor part in the tail of the pancreas (asterisk).

U/L) as well as elevated serum bilirubin levels 223
pmol/L, reference level: 0-21 pmol/L). The tumor
marker, CA 19-9, was within normal limits.

Imaging Findings

CT (Somatom Definition, Siemens Medical Solutions,
Forchheim, Germany) confirmed the cystic lesion in
the pancreatic head and revealed another cysimnles
in the pancreatic tail. Both lesions contained sa&ve
septae and solid elements which showed uptake of
iodine-containing contrast media (Figure 1). Thamma
pancreatic duct was dilated in the pancreatic head,
body, and tail. Furthermore, dilatation of the coomm
bile duct as well as of the intrahepatic bile duestss
found.

MRI (Signa EchoSpeed EXCITE HD, 1.5 Tesla, GE
Healthcare, Waukesha, WI, U.S.A.) was performed and
showed two mainly cystic tumors in the pancreatic
head and tail with low intensity in T1-weighted iges

and high intensity in T2-weighted images. The
intracystic solid tumor nodules were T1 and T2
hypointense and showed an intensive early, focal
gadolinium uptake on dynamic contrast-enhanced T1-
weighted images (Figure 2ab). T1-weighted contrast-

enhanced images, T2-weighted images, and magnetic

resonance cholangiopancreatography (MRCP) clearly

depicted the communication between the two separate

tumors and the pancreatic duct (Figure 2c).
Diffusion-weighted imaging was performed using a
diffusion-weighted single-shot echo-planar-imaging
sequence with short tau inversion recovery-based fa
suppression. This diffusion-weighted imaging segeen
was performed under breath-hold during inspiration.
Water diffusion was measured at b-values of 0, 150,
500, and 1,000 s/nfm Diffusion-weighted imaging
visualized the solid tumor parts, the pancreatict dnd
the distal common bile duct as well as the cysticp

in the pancreatic head and tail with different ingi¢ies

up to the b-value used. The signal intensitiesliathe
cystic tumor parts were the highest on diffusion-
weighted imaging with lower b-factors. At a higher
factor (b=500 s/mn), the signal intensities of the cysts
decreased considerably, suggesting a T2 shineghrou

effect. Apparent diffusion coefficient maps confed
these findings with high values (0.975cLéennt/s) for
all the cystic lesions and low values (0.57%xanT/s)
for the solid tumor parts within the cysts as vadlin
the pancreatic duct (0.62xI@nnT/s) (Figure 3).

Figure 2. a. Axial T2-weighted image at the level of the panc
shows the manifestation of thmtraductal oncocytic papilla
neoplasm in the pancreatic tailo@munication to the pancree
duct can be identified (arrowhead) as well as tyygomtense soli
tumor parts (arrows)b. Axial T1l-weighted image after contr
enhancement with gadolinium at the same level abow:
communication to the pancreatic duct and strongueceément of tt
solid tumor parts (arrowsg. MRCP clearly depicts communicati
of the dilated pancreatic duct (pd) with theraductal oncocyt
papillary neoplasmin the pancreatic head (asterisk) and
(arrowhead); the solid tumor components are obbévébd:dilatec
common bile duct).
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b=500

Figure 3. Diffusion weighted images at b=0, 150 and 500 S7anq
apparent diffusion coefficient-mapping generateaimfrb-valuesai
b=150 s/mm a. b. c. Axial diffusionweighted images display
with an inverted grey-scale at the level of facreatic tail acquir
at b=0, 150 and 500 s/mMmThe diffusion-weighted imaging
sequences allowed the visualization of the solidnau parts
(asterisk), the pancreatic duct (arrow), the distahmon bile du
(arrowhead) as well as the cystic parts in the pEiic tail (doubl
arrow) with different intensity. Signal intensitieg all the cystic
tumor parts were highest on diffusion-weighted imggwith b-
values at 0 and 150 s/imwith a higher b-value of 500 s/mMm
signal intensities of theysts decreased significantly indicating ¢
shine through effect.d. Apparent diffusion coefficiertaap:
confirmed the T2 shintitrough effect for all cystic lesions (colo
red; double arrow) but not for the solid tunparts within the cyst
components and the pancreatic duct (colored blsegriak an
arrow). Intraductal oncocytic papillary neoplagmthe common bil
duct, confirmed pathologically, was not identifiabbn apparer
diffusion coefficient-mapping (arrowhead).

FDG-PET acquired on a combined PET-CT in-line
system (Discovery VCT; GE HealthCare, Waukesha,
WI, U.S.A) showed an increased uptake by the
intracystic solid tumor parts in the pancreatic chea
(standard uptake value, SUV: 15.4) and tail (SUV:
17.8), consistent with high metabolic activity (&g

4).

Surgical Findings

Due to the multilocular spread of the pancreatindy
a total splenopancreatectomy with partial resectbn

the stomach, duodenum and omentum was considered

necessary; this was successfully performed after
diagnostic laparoscopy which ruled out peritoneal
implants. The tumor was well encapsulated without
signs of vascular infiltration. Interestingly, thbemmon
bile duct had to be resected several times duatta-i
ductal papillary proliferations in the fresh frozen
sections. The reconstruction included an end-te-sid
hepatojejunostomy as well as an end-to-side
gastrojejunostomy with Braun’s anastomosis. The
patient was discharged for further rehabilitatidtera
an uneventful postoperative course of 15 days.

Pathological Findings

The surgical specimen contained a 10 cm multilacula
cystic mass with several papillary projectionshia tail
of the pancreas and a 6 cm solid area in the hietmt o

Figure 4 a. Original attenuatiorcorrected coronal PET ime
demonstrates high uptaketime pancreatic head (arrowhead) anc
(arrow). b. c. Original attenuatiorcorrected axial PET image at
level of the pancreas shows high uptake in theneatic tail (arrow
Corresponding fused FDG-PET/CT at the same level.

SPLEEN

DUODENUM

DUODENUM

Figure 5. a. Surgical specimen composed of partial gastrect
duodenum, pancreas, spleen, andiglaomentum. The pancreas
enlarged and showsodular formations, mainly located in the
(arrows). (asterisk: ductus choledochub). Cut surface of tr
pancreas, revealing a solid area in the head opémereas and
multilocular lesion in the thof the pancreas with solid and cy:
parts which contain slightly thick mucin and safégbrown lumina
papillary masses (arrow). One of these papillaryssea is als
present in the ductus choledochus (arrowhead)e dlmghe surgic
resection mayin (asterisk). Ductus choledochus and main patic
duct appear dilated.
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pancreas which caused dilatation of the main
pancreatic duct (Figure 5). Microscopic featureshef
pancreatic tumor showed a particularly complex
architecture with arborizing papillae as well agisive
areas characterized by small nests of cells with
extracellular mucin accumulation. The tumor celfis i
both components showed abundant granular
eosinophilic cytoplasm, a characteristic featurehi$
neoplasm due to numerous mitochondria (Figure 6).
The neoplastic cells expressed abundant and diffuse
hepatocyte paraffin-1 and cytokeratin 19 whereas th
expression of CEA, MUC1, MUC2 and synaptophysin
was focal. No expression of CDX2 or chromogranin
was observed.

Of the 21 regional lymph nodes examined, we found a
metastatic process in only two of them.

DISCUSSION

Up to now, to the best of our knowledge, only 26esa

of patients having an intraductal oncocytic papylla
neoplasm of the pancreas have been reported in the
literature [1, 2, 3, 4, 5, 6, 7, 8,9, 10] and osdéywen of
them involved MRI and CT imaging [2, 3, 4, 5, 68,

All these cases showed almost similar imaging figdi
describing a cystic tumor with dilatation of the
pancreatic duct and nodule-like intraductal tumartp

with uptake of iodine or gadolinium-containing
contrast media. Four cases, like ours, showed
multilocular tumor involvement [2, 4, 6, 7] wherdhs
other cases were monolocular [3, 8]. Three casds ha
metastatic involvement of the liver [1, 7, 10] aoie
case had regional lymph node metastases [3]. These
findings are consistent with the images obtainedun
case where no distant metastases were presefidoat t
was regional lymph node involvement which was
solely detected pathologically and not by CT, MRI,
diffusion-weighted imaging or FDG-PET. In all cases
reported, a preoperative differentiation of intreigli
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Figure 6. Microscopic features of the pancreatic tumor showé
particularlycomplex architecture with arborizing papillae adle
invasive areas characterized by small nektells with extracellule
mucin accumulation. Invasion front composed of turoells witt
abundant eosinophilic cytoplasm surrounded by aduinchucin. /
perineural invasion in the tumor area can also iseved agan ¢
peritumoral desmoplastic stromal reaction.
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oncocytic papillary neoplasms from IPMNs could not
be made using MRI and CT. Except for one case,
where the intraductal oncocytic papillary neoplasm
showed no communication with the main pancreatic
duct and, therefore, mimicked a mucinous cystic
neoplasm [5], communication with the main pancreati
duct was the leading feature for the assumed d&gno
of an IPMN. MRCP is still the best non-invasive
imaging modality for IPMNs, being superior to
endoscopic  retrograde  cholangiopancreatography
(ERCP) in the detection of cystic dilatation of the
pancreatic ducts, number of nodules or septa in the
dilated branch duct, as well as demonstrating
communication of cystic tumors with the main
pancreatic duct [12]. In our case, MRl and MRCP
clearly depicted the communication of the intraduct
oncocytic papillary neoplasm to the main pancreatic
duct. We were also able to detect nodule-like
intraductal tumor parts on MRCP and its source
images.

FDG-PET has proved to be useful for detecting
malignant tumors of the pancreas, distant metasiase
suspected pancreatic cancer, and parenchymal amvasi
of IPMN [13, 14]. Spertiet al. recently reported that
®F-FDG PET was more accurate than MRI and CT in
distinguishing benign from malignant IPMNs [15].
Experience with intraductal oncocytic papillary
neoplasm is limited, with only two case reportsilunt
now [4, 8]. Both cases showed strong FDG-uptake of
the tumor nodules within the cystic componentshwit
standard uptake values (SUVs) comparable to ow. cas
Generally, benign tumors show significantly lower
SUVs as compared to malignant tumors indicating a
lower glucose-metabolism, which correlates with the
diminished biological activity. The SUVs in the peat
case were very high. One reasonable explanatiohtmig
be that intraductal oncocytic papillary neoplasraseh
high replication rates and therefore a higher gieeo
metabolism Oncocytomas have generally been proven
to be notably active metabolically. As a matterfaaft,
several cases of non-pancreatic oncocytoma inajudin
those in the thyroid pararenal, submandibular, and
parotid glands showed intense activity S%-FDG-
PET [16, 17, 18, 19]. In our case, the intraductal
oncocytic papillary neoplasm was not solely
intraepithelial since histological evaluation releeh
multilocular transformation to invasive carcinoma
which may have also caused high SUVs. However, in
both published cases involving FDG-PET and
intraductal oncocytic papillary neoplasms, thers wa
evidence of tumor invasion but there was still bt#a
metabolic activity [4, 8].

Diffusion-weighted imaging has proven to be feasibl
for tumor and metastasis detection in a whole-body
setting [20]. Diffusion-weighted imaging was shoten

be useful in the detection and characterization of
malignant hepatic lesions [21] and pancreatic cance
[22]. Whereas small b-values (b=20-50 s/nrare
considered to give the best results in tumor dietecf

the liver [21], in pancreatic tumor imaging higher
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values (b=1,000 s/mfh have added diagnostic value
[23].

In the present case, diffusion-weighted imaginghwit
low and medium b-values (b=150, 500 s/fhailowed

a clear depiction and differentiation of the soidd
cystic tumor parts as compared to the regular
pancreatic tissue. The solid tumor parts mostly
represent the papillary component of the intraducta
oncocytic papillary neoplasm which was also
detectable by MRI and CT. This correlated very well
with the macropathologic specimen after a total
pancreatectomy. In contrast to FDG-PET, we also
found low diffusion values in the main pancreaticd
and the distal common bile duct. Yamashiaal.
found restricted perfusion in mucine-containing
pancreatic cysts as compared to cysts of otheinsriag

a b-value of 300 s/mm[24]. Thus, our findings
indicate mucin or papillary tumor components fifjin
the pancreatic duct system and the distal commien bi
duct. This is the first intraductal oncocytic péiy
neoplasm case study which includes diffusion-
weighted imaging. Only one recent study evaluated
diffusion-weighted imaging in IPMNs and showed no
restricted diffusion, indicating its feasibility in
differentiating these two entities [25].

All cystic tumor parts as well as the coexistinghtt
sided kidney cysts showed higher intensity on
diffusion-weighted imaging (b=150 s/mMn as
compared to the solid tumor nodules, with slightlss
intensity on b=500 s/mMmindicating a strong T2 shine-
through effect. Apparent diffusion coefficient maps
confirmed the T2 shine-through effect by showinghhi
values for all cystic parts and low values for sudid
tumor part [26]. In a recent study, significant
differences between the signal intensity ratios of
pancreatic cystic lesions were found on images lat a
factor of 1,000 s/mf) making the differentiation of
pancreatic cysts possible [27]. However, with ahbig

b factor (b =1,000 s/mfjy we obtained a very low
signal-to-noise ratio causing anatomic distortioe do
susceptibility effects which did not allow diagriost
image interpretation. This is a well-known problén
echo-planar sequences with higher b-values reguitin
greater image distortion [28].

The clinical significance of preoperative differation

of intraductal oncocytic papillary neoplasms from
IPMNs can only be estimated at this point becahee t
degree of malignant potential for intraductal ongimc
papillary neoplasms is still unclear due to the low
number of cases reported. Standard surgical thetiape
intervention for both lesions is a pylorus-presegvi
pancreaticoduodenectomy, as was carried out in our
case. However, the majority of the intraductal
oncocytic papillary neoplasm cases reported in the
literature were diagnosed as carcinomas including
reports of invasive tumor growth and distant metsist
which changes the surgical procedure to extended
pancreatectomy. In contrast, only one of thesescase
involved death from an intraductal oncocytic paill

neoplasm; good prognoses can be expected but short
follow-up periods are indicated.

CONCLUSION

Intraductal oncocytic papillary neoplasms of the
pancreas should be included in the differential
diagnosis of cystic tumors with communication te th
dilated pancreatic duct featuring intraductal tumor
nodules. An intraductal oncocytic papillary neoptas
shows a high FDG uptake in PET and low diffusion
values in diffusion-weighted imaging, including
apparent diffusion coefficient maps which may be a
valuable attribute in distinguishing these rareoles
from IPMNSs.
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