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Abstract

The natural history of intracholecystic papillary neoplasm (ICPN), especially the speed of growth from small benign

to a carcinomatous lesion, is quite unrevealed. Here, we report an extremely rare case of ICPN, in which the papillary
lesion was observed transforming from small and benign to malignant using abdominal ultrasound (AUS) over 2 years
during routine health checks. A 44-year-old man underwent a routine health check-up. The initial AUS showed a small
sessile polyp in the gallbladder, which enlarged slightly at the next AUS, a year later. In the third year, the polypoid
lesion enlarged markedly, with a maximum diameter of 10 x 9 x 7 mm. Therefore, a laparoscopic cholecystectomy
was performed. Microscopically, the 10 mm tumor had intracytoplasmic mucus, and a clear cytoplasm compatible
with gastric-type features. Immunohistochemical analysis showed positive staining of atypical cells for MUC6 and PAS.
These findings led to the diagnosis of ICPN with high-grade intraepithelial neoplasia of the gastric type. In conclusion,
sessile polyps with rapid growth might be a crucial finding in the early stage of ICPN.
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Background

The intracholecystic papillary neoplasm (ICPN) of the
gallbladder, which was established in 2010 by the WHO,
and was revised in 2019 is considered a preinvasive neo-
plastic lesion [1, 2]. It is regarded a counterpart to pan-
creatic intraductal papillary mucinous neoplasm (IPMN)
and intraductal papillary neoplasm of the bile duct
(IPNB) in the gallbladder.
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IPMN has a well-defined illness concept, and the risk
of malignant transformation has been revealed in sev-
eral studies [3-5]. Additionally, the indications for sur-
gical resection are well established, with the findings
of its natural history [6, 7]. Preinvasive tumor therapy
can be performed to improve the prognosis of patients
with pancreatic disease. Gallbladder malignancy is also
one of the most important tumors with a poor progno-
sis [8, 9] compared to the improved prognosis of ICPN.
Therefore, it is important to clarify the natural history
of premalignant lesions of the gallbladder. However, its
lifespan, especially the growth speed from small benign
to carcinomatous lesions, has yet to be revealed. Here, we
report an extremely rare case of ICPN in which the papil-
lary lesion was observed from a small to a carcinomatous
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lesion for 2 years by abdominal ultrasound (AUS) during
routine health checks.

Case presentation

A 44-year-old man underwent a routine health check-up.
He did not have any abdominal symptoms and his blood
cell count and liver function test results were all within
normal range.

The initial AUS performed in September 2017 showed
multiple polyps with a maximum diameter of 3 mm and
adenomiomatosis (Fig. 1A). A sessile polyp was also
found in the gallbladder (Fig. 1B). Initially, the polyps
were diagnosed as cholesterol polyps. A year later, the
AUS still showed a sessile polyp in the gallbladder body,
which was slightly enlarged compared to that of the pre-
vious year (Fig. 1C). After another year, the polypoid
lesion enlarged markedly, with a maximum diameter of
10 x 9 x 7 mm. The surface of the polyp was smooth, and
the other multiple polyp lesions were enlarged (Fig. 2).
Doppler US revealed a slight blood signal in the tumor.
Magnetic resonance imaging (MRI) revealed that the gall-
bladder polyp showed high intensity T1 and low inten-
sity T2. Magnetic resonance cholangiopancreatography
(MRCP) did not reveal any anatomical anomalies of the
biliary duct. Enhanced abdominal computed tomography
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(CT) showed the wall thickness of the gallbladder, whose
density is high on the plain, and enhancement in the early
and delayed phases of CT (Fig. 3). Lymphadenopathy was
not identified using any imaging methods. Laboratory
tests findings were unremarkable for the complete blood
count or biochemical tests. Regarding tumor markers,
carcinoembryonic antigen and CA19-9 levels were not
elevated.

The preoperative diagnosis was a cholesterol polyp
with rapid enlargement or pyloric-type adenoma of the
gallbladder. Gallbladder cancer was a differential diag-
nosis; however, the probability of advanced disease was
estimated to be low, and we planned a laparoscopic
procedure without rapid intraoperative histological
diagnosis. The patient underwent laparoscopic chol-
ecystectomy. Based on the laparoscopic findings, the
gallbladder serosa was normal and there were no find-
ings suggesting advanced cancer. The postoperative
course was uneventful. Macroscopically, the resected
specimen showed a 10 mm polypoid lesion along the
narrow fibrovascular stalks, accompanied by obvi-
ous background cholesterolosis (Fig. 4). There was no
mucus in the gallbladder. Microscopically, the lesion
revealed atypical cubic and columnar cells with abun-
dant pale cytoplasm densely grown in large and small

Fig. 1 Annual change of ultrasonography’s findings. A Multiple polyps with maximum diameter 3 mm. B Sessile polyp in the gallbladder body
(white arrow). C Sessile polyp slightly enlarged with 1 year later (white arrow)
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blood signal in the tumor

Fig. 2 Enlarged polypoid lesion in the gallbladder wall with maximum diameter 10 x 9 x 7 mm after 2 years follow up. Doppler US found slightly

tubular structures, with intraluminal growth of back-
to-back epithelial units in the papillary architecture.
Tumor cells showed cell, and nuclear enlargement as
well as pleomorphism. Moreover, hyperchromasia and
distinct nucleoli were observed in the tumor nuclei.
Cystic and dilated glands were found in the tumor and
these cells contained acidophilic-containing mate-
rial. These findings are consistent with characteristics
of gastric-type tumors. The tumor had no superficial
spread. Immunohistochemical analysis showed posi-
tive staining of atypical cells for MUC6 and PAS. Posi-
tive staining for P-catenin was observed in both the
cytoplasm and the nucleus of the tumor cells. Slight
positive staining for p53 and MIB1 was also observed
on atypia cells. These findings led to the diagnosis of
ICPN with high-grade intraepithelial neoplasia, gastric
type, according to the 5th edition of the WHO tumor
classification.

Discussion and conclusions

In the present case, we report a significant growth of
ICPN from small sessile polyps to polypoid lesions
with high-grade dysplasia, which could be success-
fully observed using AUS for two and a half years.
Because the small sessile polypoid lesion was consid-
ered as benign lesion at the initial diagnosis, conserva-
tive observation was selected as the treatment option
and the history of the sessile lesion was evaluated via
US every year. The follow-up AUS captured the rapid
enlargement of the tumor. Although clinical character-
istics, etiology, and treatment options have often been
discussed [10-14], the imaging findings of early stage
ICPN and its natural history have rarely been reported.
In literature, till date, ICPN is regarded as slow growing
tumor. However, as demonstrated in the current case
report, it has the potential to grow rapidly.
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delayed phases (B, C)

Fig. 3 Computed tomography of the gallbladder tumor. The wall thickness shows high density in the plain (A) and enhancement in the early and

BX51, camera: Nikon DS-Fi3, software: NIS-Elements D)

Fig. 4 Patho\ogmal findings of resected specimen. Pap|l|ary tumor W|th a narrow stalk with accompanied by background obwous cholesterosis.
A, BThe tumor had large and small tubular structures and showed cellular pleomorphism, nuclear enlargement, and obvious nucleoli. C, D
Immunohistochemistry showed strong positive staining of MUC6 (E) and B-catenin (F). (C x 2; D x 40; E x 4; F x 20) (microscope model: Olympus

In general, sessile polyps in the large intestine, which
are found more often in people who smoke, are known as
precancerous lesions; thus, they are treated as precancer-
ous. The cells of this type of polyp look serrated, or have
a sawtooth appearance under a microscope, which gives

them their name. Surveillance colonoscopies or other
tests may be necessary on detection of large sessile ser-
rated polyps. Regarding a sessile polyp lesion of the gall-
bladder, Ishikawa et al. [15]. reported sessile polypoid
lesions of the gallbladder had more malignant potential
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than pedunculated polyps. Matos et al. [16]. suggested
that gallbladder carcinoma is more common in patients
aged > 50 years, with a single sessile lesion having a diam-
eter of more than 10 mm. In this case, a sessile polyp was
observed in the gallbladder, because its initial size was
quite small. Cholecystectomy was then performed due
to rapid growth for 2 years and a diameter >10 mm. In
the current case, the tumor was diagnosed as gastric-
type ICPN, but no invasive lesions were found in clinical
and pathological findings. Gastric type ICPN suggests a
high risk of malignancy, with an invasive ratio of up to
81% [17]. Therefore, we consider that the current case
reflects the early stages of gastric-type ICPN. Macro-
scopically, the tumor developed from a sessile lesion into
a papillary lesion, which then turned out to be invasive.
Biliary intraepithelial neoplasm (BilIN) is the differential
diagnosis of precursor lesions in the biliary tract. How-
ever, BilIN is characterised by a microscopically identifi-
able preinvasive neoplasm without macroscopic tumor
findings and is found very rarely in the gallbladder. These
characteristics were not observed in the present case.
Moreover, ICPN was found in the background of choles-
terolosis. Pehlivanoglu et al. [17]. reported cholesterolo-
sis was found in 32% of ICPN cases and suggested that
nonmucinous intracholecystic tubular tumors such as
ICPN may arise from cholesterol polyps. However, the
causality between ICPN and cholesterolosis has not yet
been clarified. In the current case, cholesterolosis pre-
ceded the development of ICPN for several years, sup-
porting the speculation that cholesterolosis is not just
accompanied by ICPN, but may be a background field.
Thus, taken together, we consider that a sessile lesion in
cholesterolosis could suggest gastric-type ICPN.

The accumulation of genetic mutations with tumor
progression was suggested in the previous case series of
ICPN, and ICPN exhibited slight p53 and MIB-1 stain-
ing, reflecting its mutation in a previous case series [18].
Positive staining for f-catenin suggested activation of the
Wnt/B-catenin pathway in ICPN [19]. The prognosis of
ICPN is good compared to that of conventional invasive
gallbladder carcinoma [20]. However, the 5-year survival
rate of non-invasive ICPNs is 78%, which is worse than
that of benign tumors. The early findings of ICPN are
helpful for an accurate follow-up of serrated lesions in
the gallbladder.

In conclusion, sessile polyps with rapid growth might
be crucial findings in the early stage of ICPN, allowing
us to consider the malignant potential of the gallblad-
der polyp. However, this is the first case study in which
we followed its natural history annually, and further case
accumulation is needed to clarify the clinical features of
ICPN.
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