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a  b  s  t  r  a  c  t

INTRODUCTION:  Pancreatic  cysts  are  often  observed  incidentally  on abdominal  computed  tomography
(CT).  For  cysts  involving  intracystic  nodules,  malignant  neoplasms  such  as  intraductal  papillary-mucinous
carcinoma  (IPMC)  should  be  suspected.  In contrast,  cholesterol  granuloma  (CG)  rarely  occurs  in the pan-
creas,  and  CG-associated  autoimmune  pancreatitis  (AIP)  has not  yet  been  reported.  To  our  knowledge,
this  is  the  first  reported  case  of  AIP  with  CG mimicking  IPMC.
PRESENTATION  OF  CASE:  A 56-year-old  woman  underwent  abdominal  CT  for preoperative  breast  cancer
screening.  Asymptomatic  polycystic  lesions  were  detected  in the  pancreatic  tail  (maximum  diameter,
5  cm).  Magnetic  resonance  cholangiopancreatography  and  endoscopic  ultrasonography  revealed  main
pancreatic  duct  obstruction  and  a lesion  with  intracystic  nodules  (maximum  diameter,  10  mm).  Serum
levels of  pancreatic  cancer  tumor  markers  and  IgG4  were  within  normal  ranges.  Because  IPMC  was sus-
pected,  distal  pancreatectomy  and  splenectomy  with  regional  lymphadenectomy  were  performed  after
surgery for  breast  cancer.  Pathological  examination  of  the  specimen  revealed  no  epithelial  neoplasm;
however,  cholesterol  crystals  with  foreign  body  giant  cells  were  observed.  Moreover,  IgG4-positive
plasma  cells,  diffuse  lymphocyte  infiltration,  storiform  fibrosis,  and  obliterative  phlebitis  were  identified
in  the  non-cystic  pancreatic  parenchyma.  The  final  diagnosis  was  AIP with  CG.

DISCUSSION:  CG  in  the  pancreas  is rare and  its  pathogenesis  remains  unclear.  The  findings  of  the  present
case  suggest  that  chronic  inflammation  due  to  AIP  may  cause  local  bleeding,  and  that  a  reaction  to  the
leaked  blood  cells  causes  CG.
CONCLUSIONS:  Although  preoperative  diagnosis  may  be difficult,  AIP  with  CG  should  be  considered  as  a
differential  diagnosis  in  pancreatic  cysts  involving  nodular  lesions.

© 2017  The  Author(s).  Published  by Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
access  article  under  the CC BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
. Introduction

Asymptomatic cystic lesions in the pancreas are often detected
ncidentally on computed tomography (CT), abdominal ultrasonog-
aphy, or magnetic resonance imaging (MRI). Candidates for the
ifferential diagnosis of these lesions generally include pseudo-
ysts, true cysts, and various neoplasms. Candidate neoplasms

nclude intraductal papillary-mucinous neoplasms such as intra-
uctal papillary-mucinous carcinoma (IPMC), serous or mucinous
yst neoplasm, and solid pseudopapillary neoplasm [1–3]. From a

Abbreviations: AIP, autoimmune pancreatitis; CG, cholesterol granuloma; CT,
omputed tomography; IgG4, immunoglobulin G4; IPMC, intraductal papillary-
ucinous carcinoma; MRI, magnetic resonance imaging.
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urgery, 7-463 Shumoku, Chuo-ku Niigata City, 950-1197, Japan.
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clinical perspective, the identification of a malignant neoplasm is
particularly important in these cases because of the associated poor
prognosis.

Cholesterol granuloma (CG) is a nodule-forming benign disease
that is often observed in the middle ear and petrous apex, but rarely
occurs in the pancreas [4–6]. CG occurs because of a foreign body
reaction to cholesterol crystals, which are derived from the degra-
dation of blood components [4]. The pathogenesis of CG is thought
to be related to local chronic inflammation; however, the patho-
physiology of pancreatic CG has not been clarified [6,7]. In this case
report, we  present a surgically treated case of autoimmune pan-
creatitis (AIP) with CG that mimicked IPMC. This work has been
reported in line with the SCARE criteria [8].
Group Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Fig. 1. Preoperative images. a) Enhanced abdominal computed tomography showing polycystic lesions in the pancreatic tail (arrows). b) The cystic lesion in the pancreas
a ow). c
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ppearing as a low-intensity area on T1-weighted magnetic resonance imaging (arr
ancreatic duct in the proximity of the cystic lesions (arrow). d) Endoscopic ultra
arrow)  in the pancreas.

. Presentation of case

A 56-year-old woman with no abdominal symptoms underwent
bdominal-enhanced CT as part of a preoperative examination for
eft breast cancer. The CT showed polycystic lesions (maximum
iameter, 5 cm)  in the pancreatic tail and no indications of chronic
ancreatitis, such as parenchymal atrophy or calcification (Fig. 1a).
he had no history of acute pancreatitis, abdominal trauma, or
ther related conditions. The pancreatic cysts appeared as low-
nd high-intensity areas on T1- and T2-weighted MRI, respec-
ively (Fig. 1b). Magnetic resonance cholangiopancreatography
evealed obstruction of the main pancreatic duct in the proxim-
ty of the cystic lesions (Fig. 1c). Intracystic nodules (maximum
iameter, 10 mm)  were detected using endoscopic ultrasonogra-
hy (Fig. 1d). Endoscopic retrograde pancreatography could not be
erformed because cannulating the pancreatic duct was  infeasi-
le. Serum levels of immunoglobulin G4 (IgG4) were within the
ormal limits, as were serum levels of the tumor markers carci-
oembryonic antigen, carbohydrate antigen/cancer antigen 19-9,
UPAN-2, and s-pancreas-1 antigen. On the basis of these find-

ngs, we suspected IPMC and planned surgical treatment. Gross
xamination during surgery revealed a hard-cystic tumor at the
ancreatic tail that compressed nearby organs. However, neither
ocal invasion, nor distal metastases were found. On dissecting the
ancreas, milky white pancreatic juice drained from the main pan-
reatic duct. Distal pancreatectomy and splenectomy with regional
) Magnetic resonance cholangiopancreatography showing obstruction of the main
raphy showing several nodules (maximum diameter, 10 mm)  in the cystic lesion

lymphadenectomy were performed. The operative time and blood
loss were 183 min  and 3010 g, respectively.

On the surface, the resected pancreas showed nodular and cystic
changes (Fig. 2a). The cut section revealed cystic lesions contain-
ing milky fluid, which was found to contain cholesterol crystals
when examined microscopically (Fig. 2b). Based on gross appear-
ance alone, it was  difficult to determine whether the lesion was
a malignant neoplasm (such as an IPMC or mucinous cyst neo-
plasm) or a benign lesion. Histological analysis revealed that the
cystic lesion consisted of a dilated main pancreatic duct and cavi-
ties of degenerated granulomas containing cholesterol crystals that
were surrounded by foreign body giant cells (Fig. 2c and d). In addi-
tion, the rest of the pancreatic tissue around the lesion showed
prominent lymphocyte infiltration, storiform fibrosis, obliterative
phlebitis, and IgG4-positive plasma cells, meeting the pathological
diagnostic criteria of AIP, as revised by the Japan Pancreas Soci-
ety in 2011 (Fig. 3). No neoplastic epithelium was observed in the
main or branched pancreatic ducts. On the basis of these findings,
we ultimately diagnosed the lesion as AIP with CG. The postoper-
ative course was  uneventful and the patient was discharged from
our hospital 10 days after the surgery. During the 4-year follow-up
period after surgery, she had remnant pancreatitis twice. Her rem-
nant pancreatitis was  suspected to be drug-induced, rather than

AIP. It was  thought to have resulted from drugs (eldecalcitol and/or
letrozole) that she was prescribed after surgery for breast cancer,
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Fig. 2. Resected specimen and findings of cholesterol granuloma. a) It was impossible to distinguish the cholesterol granuloma from a malignant neoplasm based on
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acroscopic examination of the resected specimen. b) The cut surface of the cystic 

ain  pancreatic duct (*) (H&E, 5× magnification). d) Cholesterol crystals with inflam
ematoxylin-eosin stain.

nd has not occurred again following adjustments to the drugs she
as receiving.

. Discussion

In this report, we have described a novel case of pancreatic CG
evelopment, which was suspected to be related to AIP. Although
his condition is quite rare, the radiographic and pathologic find-
ngs of the present case have important clinical implications for the
reatment of cystic diseases of the pancreas.

The clinical manifestation of AIP varies considerably. It is occa-
ionally difficult to distinguish pancreatic duct stenosis due to AIP
rom that caused by invasive ductal adenocarcinoma. However,
IP mimicking mucin-producing cystic neoplasm is not common

9]. According to both the diagnostic criteria for AIP that were
roposed by the Japanese Pancreatic Society and the diagnostic
riteria for type 1 AIP that were proposed by the International
onsensus Group, all characteristic pathological findings of AIP
ere confirmed in the present case [10–12]. Patients with AIP usu-

lly exhibit clinical signs such as elevated serum IgG4 levels and
xtra-pancreatic lesions, apparently because AIP is an IgG4-related
isease. However, in our case, no clinical signs were observed other

han the pathological findings in the resected pancreas. From this
erspective, our case was quite unusual in comparison with typ-

cal AIP cases. In practice, the unusual features of the case made
t difficult to suspect a benign lesion and rule out the neoplas-
s showed milky fluid. c) Granulomatous and cystic lesions (arrows) surrounded the
ry cells and foreign body giant cells were observed (H&E, 40× magnification). H&E:

tic differential diagnoses based on preoperative findings. AIP is a
benign disease, and seldom requires surgery because it responds
well to steroids. Owing to a lack of previous literature regarding this
entity, detail pathophysiology and mechanism of AIP with CG are
unknown; this case report provides new insights into these aspects.
Moreover, interestingly, in our patient, the postoperative clinical
course is also unusual, because she currently has no AIP- or IgG4-
related symptoms without steroid administration after surgery,
excluding drug-induced pancreatitis. To elucidate pathophysiology
and the clinical significance of AIP with CG, further case reports
will be necessary. Consequently, it is important to distinguish this
disease from malignant neoplasms of the pancreas, such as IPMC.
In our case, CG might have been caused by focal bleeding due to
autoimmune pancreatitis. Moreover, pancreatitis might also have
been responsible for the obstruction of the main pancreatic duct
that was detected on magnetic resonance cholangiopancreatogra-
phy.

High-intensity areas in both T1- and T2-weighted images and
other distinctive MRI  features are reportedly characteristic of CG in
the middle ear and other organs, including the pancreas [4,5]. In the
present case, the pancreatic cysts lacked these distinctive features.
Moreover, owing to the absence of characteristic clinical features
of AIP, such as diffuse or segmental pancreatic enlargement on CT

and elevated serum IgG4 levels, a preoperative definitive diagnosis
of AIP seemed to be impossible in this case. Generally, if polycystic
lesions that involve nodules are detected in the pancreas, a malig-
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ig. 3. Pathological findings that met  the diagnostic criteria of autoimmune pancre
toriform fibrosis (H&E, 100× magnification). c) Obliterative phlebitis (arrow) (H&E, 4
lasma cells per high-power field (400× magnification). H&E: hematoxylin-eosin s

ant neoplasm should be suspected (especially IPMC) and surgical
anagement should be considered despite normal levels of serum

umor markers related to pancreatic cancer [3].

. Conclusion

AIP with CG is a potentially benign disease. Therefore, to avoid
nnecessary surgeries, the differential diagnosis of pancreatic cys-
ic lesions should include AIP with CG mimicking IPMC.
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