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Abstract 

Recent improvements in diagnostic modalities are increasing the frequency of detection of 

small-sized branch duct intraductal papillary mucinous neoplasms (BD-IPMNs). International 

consensus guidelines for IPMN recommend surveillance without immediate resection for 

small-sized (<3 cm) BD-IPMNs without malignant features on imaging. Our patient is the first 

to have undergone resection of a small-sized BD-IPMN containing invasive cancer, but 

without malignant features on imaging. We herein report a case involving a 70-year-old man 

with a small cystic lesion in the pancreas head detected by health screening ultrasonography. 

Detailed examination revealed that the cystic lesion was a BD-IPMN measuring about 2 cm, 

with no malignant features. However, cytological examination of the pancreatic juice showed 

atypical cells with high-grade dysplasia storing intracytoplasmic mucin, indicating malignant 

BD-IPMN. Pathological examination of the resected specimen showed a BD-IPMN measuring 

16 mm with an associated invasive carcinoma that invaded the pancreatic parenchyma over a 

distance of 11 mm. In this patient, invasive cancer was present within a small BD-IPMN with 

no high-risk stigmata on imaging. Cytological examination of the pancreatic juice allowed for 

the detection of pancreatic cancer in such a small-sized IPMN. Although routine endoscopic 

retrograde cholangiopancreatography (ERCP) with cytology is not recommended in all pa-

tients with BD-IPMNs, ERCP may contribute to the detection of small pancreatic cancers in 

select cases. Accumulation of cases of pancreatic cancer within small BD-IPMNs may help 
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establish the indications for ERCP with cytological examination for the purpose of early 

detection of small pancreatic cancer. © 2013 S. Karger AG, Basel 

Introduction 

Intraductal papillary mucinous neoplasm (IPMN) of the pancreas is characterized by 
cystic dilation of the main and/or branch pancreatic duct and arrangement of intraductal 
proliferation of neoplastic mucinous cells into papillary structures [1]. IPMNs have a wide 
spectrum of atypical grades, ranging from low-grade dysplasia to invasive carcinoma [1]. 
Recent improvements in radiologic imaging have been increasing the frequency of detection 
of small-sized IPMNs [2]. The international consensus guidelines of IPMN by the Inter-
national Association of Pancreatology were revised in 2012 and now include an algorithm 
for the management of branch duct IPMNs (BD-IPMNs). For BD-IPMNs with (i) obstructive 
jaundice, (ii) an enhancing solid component within the cyst and (iii) a main pancreatic duct 
(MPD) of ≥10 mm in size, immediate surgical resection is recommended. On the other hand, 
for small-sized BD-IPMNs of <3 cm without these high-risk stigmata on imaging, surveillance 
is recommended [3]. The guidelines suggest that malignant disease rarely exists within 
small-sized BD-IPMNs of <3 cm without high-risk stigmata on imaging. We herein report the 
surgical resection of invasive carcinoma within a small-sized BD-IPMN of <3 cm with no 
high-risk stigmata on imaging; the lesion was diagnosed by endoscopic retrograde chol-
angiopancreatography (ERCP) with cytological examination. 

Case Report 

A 70-year-old man was referred to our hospital for evaluation of a small cystic lesion in 
the pancreas head detected by health screening ultrasonography. He had neither clinical 
symptoms nor abnormal physical findings. Routine laboratory data also showed no ab-
normalities. Serum levels of carcinoembryonic antigen and carbohydrate antigen 19-9 were 
within normal limits. Enhanced computed tomography (CT) revealed a 17-mm cystic lesion 
without a solid component in the pancreas head. The cystic lesion was connected to the MPD 
(fig. 1a). Magnetic resonance cholangiopancreatography revealed that the cystic lesion was 
multilocular and connected to the MPD, which was not dilated (fig. 1b). On endoscopic 
ultrasonography (EUS), neither mural nodules nor wall thickness within the cystic lesion 
were detected (fig. 1c). ERCP revealed a 15-mm cystic dilation of the branch ducts without 
dilation of the MPD (fig. 1d). The cystic lesion had no features suggesting malignancy such as 
a cyst size of ≥3 cm, dilation of the MPD or an enhancing solid component within the cyst. 
However, cytological examination of the pancreatic juice collected during ERCP showed 
atypical columnar cells with loss of polarity, enlarged and hyperchromatic irregular nuclei 
and partially intracytoplasmic mucin (fig. 2). These results suggested atypical cells with 
high-grade dysplasia, and the cystic lesion was diagnosed as a malignant BD-IPMN. 

Pylorus-preserving pancreatoduodenectomy was performed. Intraoperative lavage cy-
tology of the MPD of the remnant pancreas revealed no atypical cells. Pathological examina-
tion of the resected specimen showed a multilocular cystic lesion (fig. 3a), 16 × 9 × 15 mm in 
size, composed of dilated pancreatic branch ducts lined by columnar epithelium with mostly 
low-grade to focally high-grade dysplasia showing micropapillary growth (fig. 3b). In ad-
dition, small nests of irregular glands with enlarged nuclei invading the pancreatic paren-
chyma were noted over a distance of 11 mm, surrounded by myxoid stroma (fig. 3c). These 
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features were consistent with the histological diagnosis of IPMN with an associated invasive 
carcinoma. Immunohistochemically, the neoplastic cells were positive for MUC5AC and 
MUC6, but negative for MUC1, MUC2 and CDX2, suggesting gastric-type IPMN. 

Discussion 

The international consensus guidelines recommend surgical resection for all patients 
with a BD-IPMN with MPD dilation of >10 mm because of the high incidence of malig-
nant/invasive lesions and the low 5-year survival rate (31–54%) [3]. For BD-IPMNs, the 
2006 guidelines recommended surgical resection in patients with clinical symptoms, mural 
nodules, a dilated MPD, cyst size of ≥3 cm or positive cytology [4]. The analysis of a large 
cohort of resected BD-IPMNs confirmed that these criteria were sensitive and effective for 
the diagnosis of malignancy [5]. However, cyst size as a weak indicator for surgical resection 
was excluded from the high-risk stigmata of BD-IPMN in the 2012 revised guidelines, which 
included (i) obstructive jaundice due to a cystic lesion in the pancreas head, (ii) enhancing 
solid components within the cyst, and (iii) an MPD of ≥10 mm in size. A cyst size of ≥3 cm 
has been defined as a ‘worrisome feature’ that advocates evaluation by EUS to further risk-
stratify the lesion. Other ‘worrisome features’ on imaging include a cyst size of ≥3 cm, thick-
ened and enhanced cyst walls, an MPD size of 5–9 mm, nonenhanced mural nodules, an 
abrupt change in MPD caliber with distal pancreatic atrophy, and lymphadenopathy. All 
patients with a cyst ≤3 cm and no ‘worrisome features’ are recommended to undergo 
surveillance. Routine ERCP for sampling of fluid or brushing in patients with IPMNs is not 
recommended and should primarily be used in the context of research [3]. 

In our patient, the cyst size was only 17 mm, and no ‘worrisome features’ were present. 
However, surgical resection was performed because cytological examination by ERCP re-
vealed cancer cells. In the resected specimen, gastric-type cancer cells invading the pan-
creatic parenchyma were present within the cyst wall. Gastric-type IPMNs are usually low-
grade, but when they develop invasive carcinoma, they behave similar to pancreatic ductal 
adenocarcinoma (PDAC). If cytological examination had not been performed in this patient, 
surveillance by CT, magnetic resonance imaging and EUS might have been carried out, and 
surgical resection might have been postponed until the appearance of ‘high-risk stigmata’ 
and spreading of cancer cells. Our patient underwent surgical resection before cancer spread 
because of the positive cytological examination findings. 

In previous studies of large series of BD-IPMNs, malignant BD-IPMNs <3 cm without 
mural nodules were occasionally described, but details were not mentioned [6–8]. A study of 
flat-type BD-IPMNs without mural nodules from our institution showed no single case of a 
malignant BD-IPMN <3 cm [9]. This is the first case of malignant flat-type BD-IPMN <3 cm in 
our experience. Although the ERCP technique sometimes results in acute pancreatitis as a 
complication, cytological examination of the pancreatic juice seems to be useful in detecting 
small-sized malignant BD-IPMNs in select cases. Accumulation of cases of small-sized ma-
lignant IPMNs similar to that in our patient may help define the indications for ERCP with 
cytology in patients with small-sized BD-IPMNs. 

In addition to the malignant transformation of IPMN, concomitant PDAC is not in-
frequently observed in patients with IPMN. Maguchi et al. [10] reported that 17.8% of 
BD-IPMNs without an operative indication exhibited disease progression, and concomitant 
but distinct PDAC occurred in 7 of 347 patients (2%) during long-term follow-up. In the 
follow-up of IPMN, special attention should be paid to the development of concomitant 
PDAC [11]. ERCP with cytology may be useful to detect not only malignant IPMN, but also 
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small-sized concomitant PDAC [12–14]. However, the selection criteria for the indication of 
ERCP with cytology remain unclear. 

In conclusion, in view of the present patient with a small-sized malignant IPMN diag-
nosed only by ERCP with cytology, attention should be given to patients with small-sized 
IPMNs with neither ‘high-risk stigmata’ nor ‘worrisome features’. Even a small-sized IPMN 
without malignant features on imaging may be associated with invasive cancer. Cytological 
examination may allow for the detection of small-sized pancreatic malignancy, either ma-
lignant BD-IPMN or concomitant PDAC. Accumulation of cases of pancreatic cancer within 
small-sized BD-IPMNs may help establish the indications for ERCP with cytological exam-
ination for the purpose of early detection of small-sized pancreatic cancers. 
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Fig. 1. a Enhanced CT revealed a cystic lesion (arrowheads) without a solid component in the pancreas 

head. b Magnetic resonance cholangiopancreatography revealed that the cystic lesion (arrowheads) was 

multilocular and connected to the MPD. c EUS revealed a multilocular lesion (arrowheads) with neither 

mural nodules nor wall thickness. d ERCP revealed cystic dilation of the branch ducts measuring 15 mm 

(arrowheads) without dilation of the MPD. 
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Fig. 2. The atypical columnar cells had loss of polarity, enlarged and hyperchromatic irregular nuclei and 

partially intracytoplasmic mucin. 

 

 

 

Fig. 3. Hematoxylin and eosin staining (original magnifications: a ×20, b ×200, c ×400). a Low-power field 

showed dilated branch ducts and small nests of invasive carcinoma surrounded by myxoid stroma 

(curved lines). Insets indicate images of the right side. b The dilated branch ducts were lined by mildly to 

severely dysplastic columnar epithelium. c Small nests of irregular glands with enlarged nuclei were 

invading the pancreatic parenchyma. 
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