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Adenomyomatous hyperplasia (AMH) of the gallbladder commonly accompanies 
chronic cholecystitis and may be classified into three types according to the gross 
features: segmental, localized (fundal), and diffuse types. In situ or invasive carcinomas 
arising from and confined to AMH are rarely observed, especially of the segmental 
type. Intracystic papillary neoplasm (IPN) is one of the precancerous lesions of the 
gallbladder. IPN usually grows into the lumen and produces a polypoid or papillary 
mass. Here, we report an extremely rare case of IPN arising from and limited to a 
localized AMH incidentally detected in a brain-dead 68-year-old female patient during 
organ harvesting.
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INTRODUCTION

Adenomyomatous hyperplasia (AMH) is commonly identi-

fied in the gallbladders with chronic cholecystitis and gallstones. 

AMH is defined by invaginations of the surface epithelium 

into the subserosa (Rokitansky-Aschoff sinus, RAS) accom-

panied by smooth muscle hyperplasia.1 A RAS develops 

through the gaps in the smooth muscle layer of the gallbladder 

wall. Three types of AMH are described according to the 

gross features: segmental, localized (fundal), and diffuse 

types.2 Segmental AMH has a greater association with can-

cer development than the other types.2-4 In situ or invasive 

carcinomas that directly originate from and are confined to 

AMH are rarely observed, especially of the segmental type.5-9 

We have provided a comparison of these rare cases. None of 

them involved a neoplasm derived from a localized AMH.

Intracystic papillary neoplasm (IPN) is one of the precan-

cerous lesions of the gallbladder.10 IPN has been referred as 

“intracholecystic papillary-tubular neoplasm”, “papillary 

adenoma”, “tubulopapillary adenoma”, “papillary neoplasm”, 
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and so on.11 IPN is composed of preinvasive neoplastic (dys-

plastic) cells in a papillary configuration and has characteristics 

similar to those of intraductal papillary mucinous neoplasm 

(IPMN) of the pancreas. IPN forms morphologically identi-

fiable, intraluminally growing tumors. Here, we report an 

extremely rare case of IPN arising from and limited to a 

localized AMH incidentally detected in a brain-dead patient 

during organ harvesting.

CASE

A 68-year-old female underwent a decompressive craniot-

omy for subdural hematoma after experiencing a head injury. 

The patient stayed unconscious despite surgery and was 

confirmed brain death. Her organs were to be donated 

including the liver and kidney. During organ harvesting, the 

surgeons detected a cystic lesion in the fundus of the gall-

bladder and performed cholecystectomy for an intraoperative 

pathologic examination. The patient had no history of sig-

nificant illness except use of medications for diabetes, 

hypertension, and hyperlipidemia. Preoperative abdominal 

ultrasonography showed gallstones and bilateral renal cysts 

(up to 1.0 cm), but no other abnormalities.

Grossly, the gallbladder was tensely distended and filled 

with bile and stones. A dome-shaped cystic mass, 1 cm in 

size, was identified on the serosal surface of the gallbladder 

fundus (Fig. 1). The mass was elevated on the mucosal surface 

with eccentric umbilication. The cut surface of the mass had 

a spongy appearance and had no solid component. The gall-

bladder wall did not show thickening elsewhere. A localized 

AMH was suspected based on these gross findings.

Microscopically, the mass was reminiscent of the gastric 

type of IPMN of the pancreas (Fig. 2). The pancreas was 

examined by intraoperative ultrasonography and revealed 

no mass. The IPMN-like mass was composed of multiple 

dilated cysts with papillary growth in the subserosal layer. 

The cysts were lined by tall columnar cells with basally located 

nuclei and abundant intracellular mucin. There was no stro-

mal invasion but focal nuclear atypia was observed in the 

cyst-lining epithelial cells. The mitotic figure was not observed. 

The gallbladder mucosa had invaginated vertically into the 

Fig. 1. (A) The cholecystectomy specimen shows a dome-shaped cystic mass on the serosal surface at the tip of the fundus (arrow). (B) A polypoid or 
papillary lesion is not identified on the mucosal surface.
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Table 1. Specification of the antibodies

Antibody Clone Dilution Source

MUC5AC MRQ-19 1:200 CellMarque

MUC6 CLH5 1:300 Novocastra

CK7 OV-TL 12/30 1:100 Novocastra

CK19 RCK108 1:100 DAKO

CDX2 EPR2764Y 1:400 CellMarque

MUC2 Ccp58 1:300 Novocastra

CK20 Ks20.8 1:25 DAKO

Ki-67 MIB-1 1:600 DAKO

p53 DO-7 1:800 Novocastra

SMAD4 B-8 1:400 Santa cruz
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mass along with the smooth muscle layer (indicated by the 

solid line in Fig. 2A). This mucosal invagination corresponded 

with the umbilication seen in the gross examination. The 

leading point of the mucosal invagination from which the 

IPMN-like mass seemed to radiate was located in the center 

of the thickened gallbladder wall. RASs were haphazardly 

distributed around the mass. One of the RASs showed a 

transition to IPMN-like epithelium (Fig. 2D). Another one 

was filled with inspissated bile. We diagnosed the present 

case as an intracystic papillary neoplasm with high grade 

dysplasia (in situ carcinoma) arising from and confined to a 

localized AMH. Since stromal invasion was not observed, 

the organs were donated as planned.

After the frozen section diagnosis, immunohistochemistry 

was performed using the Dako Envision method (Dako, 

Glostrup, Denmark) and primary antibodies listed in Table 1. 

The results of immunohistochemistry are summarized in 

Table 2. The gastric mucins (MUC5AC and MUC6) were 

expressed in the tumor cells (Fig. 3) whereas the biliary 

markers (CK7 and CK19) had a slightly weaker expression 

in the tumor cells than in the adjacent epithelium. The 

intestinal markers (CDX2 and MUC2) in tumor cells 

showed negative response. Interestingly, CK20 and Ki-67 

expression was observed in the densely packed tubular 

Fig. 2. (A) Microscopic findings show a subserosal cystic neoplasm encircled by the dotted line. The gallbladder mucosa is invaginated with smooth 
muscle layer (indicated by the solid line) into the cystic neoplasm. (B) At the end of the mucosal invagination, small tubular structures are crowded (right 
upper). (C) The neoplastic cysts are lined by tall columnar epithelial cells with abundant cytoplasmic mucin and papillary growth. (D) There is a 
transition from non-neoplastic cuboidal cells to neoplastic tall columnar cells along the Rokitansky-Aschoff sinus wall (arrow).
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structures between the invaginating surface epithelium and 

the tumor. The tumor also showed increased Ki-67 labeling 

compared to the RASs and normal surface epithelium. How-

ever, p53 positivity and distinct loss of SMAD4 expression were 

not observed in the tumor. There was no KRAS  mutation 

(Fig. 4).

Fig. 3. Comparison of immunohistochemical reaction among tumor, crowded small tubular structures, Rokitansky-Aschoff sinuses, and surface 
epithelium in the present case. The tumor shows relatively strong reaction to MUC5AC and MUC6, and faint loss of expression of SMAD4. Crowded small 
tubular structures exhibit CK20 immunoreactivity and increased Ki-67 labeling (A-D: MUC5AC, ×100; E-H: MUC6, ×100; I-L: CK20, ×100; M-P: Ki-67, ×100; 
Q-T: SMAD4, ×100). 

A

E

I

M

Q

B

F

J

N

R

C

G

K

O

S

D

H

L

P

T

Tumor

M
U

C
5A

C
M

U
C

6
C

K
20

K
i-

67
S
M

A
D

4

Crowded small tubular struc-
tures

Rokitansky-Aschoff 
sinuses

Surface epithelium



IPN Limited to AMH of Gallbladder

186 https://doi.org/10.15279/kpba.2018.23.4.182

DISCUSSION

During performing surgery, surgeons occasionally en-

counter unexpected tumors in a patient’s organs despite the 

preoperative evaluation. Prompt inspection through intra-

operative pathologic examination helps to determine wheth-

er to proceed with, cancel, or extend the surgery. The gall-

bladder is one of the organs that commonly show worrisome 

findings such as a polyp or focal wall thickening during an 

operation. Because of the increasing number of both elderly 

people and laparoscopic cholecystectomies, clinicians and 

pathologists should become familiar with the pseudoneo-

plastic and neoplastic gallbladder lesions associated with 

chronic cholecystitis.

Pseudodiverticula known as RAS are very common in 

chronic cholecystitis and may display reactive epithelial 

atypia, which may be mistaken for invasive carcinoma.12 The 

zonal contraction impeding full relaxation and increased 

intraluminal pressure are considered to be the possible causes 

of RAS.13 When smooth muscle hyperplasia accompanies 

RAS, the terms AMH or adenomyomatosis are used. AMH 

occurs in approximately 5% of cholecystectomy specimens. 

According to the gross features, AMH is classified into three 

types: segmental (67%), localized (fundal) (30%), and dif-

fuse types (3%).2 The segmental type of AMH is characterized 

by an annular stricture composed of a thickened wall that 

Table 2. Comparison of the immunohistochemical reaction among tumor, crowded small tubular structures, Rokitansky-Aschoff sinuses, and surface 
epithelium in the present case. The tumor shows relatively strong reaction to gastric mucins (MUC5AC and MUC6), and faint loss of expression of 
SMAD4. The crowded small tubular structures exhibit CK20 immunoreactivity and increased Ki-67 labeling

Antibody Tumor
Crowded small tubular 

structures
Rokitansky-Aschoff 

sinuses
Surface epithelium

MUC5AC +++ + - +

MUC6 ++ + - +

CK7 ++ +++ +++ +++

CK19 + ++ ++ ++

CDX2 - +/- - -

MUC2 +/- - - +/-

CK20 - +++ - +/-

Ki-67 labeling 10% 30% 1% 0%

p53 - - - -

SMAD4 Faint loss of expression Absence of loss of 
expression

Absence of loss of expression Absence of loss of 
expression

Fig. 4. KRAS mutation is not detected 
through a PNA clamp PCR assay. RFU, 
relative fluorescence units; PNA, peptide 
nucleic acid; PCR, polymerase chain 
reaction.
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divides the gallbladder lumen into separate interconnected 

compartments (“hourglass” appearance). The localized 

(fundal) type of AMH appears as a hemispheric elevated lesion 

with a central dimple, located at the tip of the gallbladder 

and is also called as an adenomyoma. The diffuse type of 

AMH occurs throughout the entire gallbladder as wall thick-

ening. Segmental AMH is highly related to gallbladder carci-

noma.2-4 Approximately 6.5% of patients with segmental 

AMH had gallbladder cancer synchronously. On the other 

hand, the localized (fundal) and diffuse AMH seem to have 

no relation to gallbladder carcinoma.14

IPN of the gallbladder is in similar spectrum of intraductal 

papillary neoplasm of the bile duct (intrahepatic or extrahe-

patic), intraductal papillary mucinous neoplasm or intra-

ductal tubulopapillary neoplasm of the pancreas, and intra-

ampullary papillary-tubular neoplasm of the ampulla.12 IPN 

is an intraepithelial neoplasia with a papillary pattern ac-

companied with or without mucin production. IPN of the 

gallbladder defined as ≥1.0 cm were uncommon with the 

frequency of 0.4% among cholecystectomies. On the basis of 

the predominant pattern (>75% of the lesion) on the histo-

logical morphology and supporting immunohistochemical 

cell lineage markers, IPN is subclassified as biliary in 50% 

(MUC1+), gastric in 36% (MUC5AC+ and MUC6+), intes-

tinal in 8% (CK20+), and oncocytic in 6%. Fifty five percent 

of the overall cases had an associated invasive carcinoma 

(biliary type, 47%; others, 8%).

We performed the immunohistochemical study to con-

firm the gastric type of the presenting IPN (MUC5AC+, 

MUC6+, and CK20-) and to exclude the high-risk factors 

associated with tumor progression (p53-, no loss of SMAD4 

expression, and low Ki-67 labeling). The adjacent areas in-

cluding crowded small tubular structures, RAS, and surface 

epithelium were differently responsive to immunohisto-

chemical staining (MUC5AC- and MUC6-). Therefore, it is 

clear that the tall columnar mucinous epithelial cells with 

papillary proliferation and nulcear atypia are truly neoplastic 

rather than reactive or metaplastic. The immunohistochemical 

results of crowded small tubular structures were unexpected 

(CK20+ and increased Ki-67 labeling). It is supposed that 

this tubular structures are the primitive starting point of the 

IPN from the following facts. First, the tubular structures 

are located in the vertical center of the gallbladder wall. Second, 

the tubular structures showed increased proliferative activity 

(relatively high Ki-67 labeling).

Since the localized AMH has been known to have no 

strong association with gallbladder cancer, the gallstones and 

cholecystitis may be considered as a cause of the presenting 

IPN. However, we believe that in the present case, an IPN 

with high grade dysplasia (in situ carcinoma) arose from a 

localized AMH based on the following reasons: (1) the IPN 

was located and confined within the subserosa; (2) the mucosa 

did not show any neoplastic or reactive changes caused by 

stones; (3) RAS with smooth muscle hyperplasia was present 

Table 3. Clinicopathologic features of in situ or invasive adenocarcinomas in a papillary configuration arising from and limited to Rokitansky-Aschoff 
sinus or adenomyomatous hyperplasia of the gallbladder

Sex Age
Tumor 

location
Intramural stones 

within RAS
Involvement of the 
surface epithelium

Intracystic 
papillary fronds

Stromal 
invasion

Subtype of 
AMH

Study

Male 67 Fundus Yes No Yes Yes Segmental Kawarada et al.5 (1986)

Male 40 Body Yes No Yes No Segmental Funabiki et al.6 (1993)

NA NA NA NA No Yes Yes NA Albores-Saavedra et al.7 (2004)

NA NA NA NA No Yes Yes NA Albores-Saavedra et al.7 (2004)

Male 77 Fundus Yes No Yes No No AMH 
(RAS alone)

Terada8 (2008)

Male 64 Fundus No No Yes Yes NA Sato et al.9 (2016)

Female 68 Fundus Yes No Yes No Localized Present

RAS, Rokitansky-Aschoff sinuses; AMH, adenomyomatous hyperplasia; NA, not applicable.
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in the fundus; and (4) gradual transition from non-dysplastic 

to dysplastic cells was identified in the subserosal cystic 

epithelium not in the gallbladder mucosal epithelium.

Such cases have been rarely reported (Table 3). Only two 

of these cases described the image findings in detail. A 

40-year-old male patient with early gallbladder cancer de-

rived from a RAS revealed a bilocular gallbladder with an 

uneven soft tissue density area accompanied by high density 

spots on the fundus side on the computed tomography (CT) 

scan.6 A 64-year-old male patient with IPN with an associated 

mucinous adenocarcinoma arising in RAS of the gallbladder 

demonstrated a cystic mass protruding outward from the 

fundus with mild contrast enhancement in the cystic wall on 

portal venous phase on CT scan.9 Unfortunately, the presenting 

case showed gallstones only in the ultrasonography. IPN is 

radiologically missed in 10% of cases.11 Although detailed 

information cannot be obtained from the two cases described 

in one of these studies, all the patients showed an endophytic 

papillary intramural mass without mucosal involvement or 

an exophytic mass. In these cases, the level of stromal invasion 

varied and the AMH was of the segmental type or was not 

known. The follow-up period ranged from 4 months to 4 

years and disease progression or local recurrence was not re-

ported.

In summary, we reported a case of intraepithelial papillary 

mucinous neoplasm of the gallbladder that derived from 

and was limited to a localized AMH. This was found inci-

dentally during organ harvesting for transplantation, and 

therefore careful examination was necessary to exclude inva-

sive carcinoma.

요  약

만성담낭염에 흔히 동반되는 담낭의 선근종증은 육안적 

형태에 따라 분절형, 국소형, 미만형의 세가지로 분류할 수 

있다. 선근종증에서 드물게 담낭암의 전구성병변이나 담낭암이 

발생하기도 하는데, 대부분 분절형 선근종증에서 기원하는 

것으로 알려져 있다. 담낭암의 전구성병변 중 하나인 담낭내

유두모양종양은 담낭의 점막 상피에서 기원하여 내강 내로 

자라면서 용종이나 유두종을 형성하는 것이 일반적이다. 이번 

증례에서 담낭 점막의 용종이나 유두종을 형성하지 않고 

근육층에 국한되어 있으면서 국소형 선근종증에서 유래한 

담낭내유두모양종양 1예를 보고하고자 한다.

국문 색인: 선근종성 증식증, 선근종증, 유두모양종양, 담낭
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