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a b s t r a c t 

Chronic gallbladder disease due to xanthogranulomatous cholecystitis is uncommon, and 

its symptoms are generally vague. While there is no firm evidence to link xanthogranulo- 

matous cholecystitis to primary sclerosing cholangitis or ulcerative colitis. 

The patient is a 41-year-old male with a history of ulcerative colitis, primary scleros- 

ing cholangitis, and biliary stenting who complained of symptoms of anorexia, jaundice, 

and pruritus. In the initial ultrasound exam, there was evidence of intrahepatic and extra- 

hepatic bile duct dilation along with a significant and mass-like circumferential thickening 

of the gallbladder wall. Magnetic resonance cholangiopancreatography was performed for 

further evaluation, which indicated increased gallbladder wall thickness, containing mul- 
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tiple T2 hyper-signal nodules while the mucosal layer was intact. There was also a filling 

defect in the common bile duct’s distal portion. These findings matched a xanthogranulo- 

matous cholecystitis diagnosis and a possibly malignant lesion in the distal of the common 

bile duct. The patient ultimately had a cholecystectomy, and pathology findings confirmed 

the diagnosis of xanthogranulomatous cholecystitis. Biopsy specimens obtained from the 

distal of the common bile duct lesion were microscopically identified as intramucosal ade- 

nocarcinoma. 

In patients with a history of primary sclerosing cholangitis who present with nonspe- 

cific symptoms suggesting chronic gallbladder disease and radiologic evidence of circumfer- 

ential gallbladder wall thickening containing intramural nodules and intact mucosa, xan- 

thogranulomatous cholecystitis should be kept in mind. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Ulcerative colitis (UC) is a chronic inflammatory bowel dis-
ease (IBD) of unknown etiology with an estimated incidence
and prevalence of 1.2-20.3 and 7.6-245 cases per 100,000 per-
sons/y, respectively [1] . Clinically, UC is most commonly as-
sociated with constitutional symptoms and bloody diarrhea,
along with a characteristic continuous mucosal inflammation
of varying degrees extending proximally from the rectum in
colonoscopic evaluation [2] . 

Extraintestinal manifestations and complications of UC are
well-recognized clinical entities that include primary scleros-
ing cholangitis (PSC), cholangiocarcinoma (CCA), colonic can-
cer, and articular involvement [3] . PSC is a chronic cholestatic
liver disease most commonly affecting young male patients
with UC that is associated with symptoms of pruritus, fatigue,
abdominal pain, and jaundice [4] . It is well-established that
patients with PSC, either with or without concomitant ulcer-
ative colitis, have a higher likelihood of developing complica-
tions like cholangiocarcinoma (CCA) and liver failure [4] . CCA
occurs with an annual incidence of 0.5%-1.5% in patients with
recognized PSC [5] . 

Xanthogranulomatous cholecystitis (XGC) is an uncom-
mon form of cholecystitis that was first described by Chris-
tensen et al. in 1970 and later by McAvoy et al. in 1976 as a form
of chronic cholecystitis that closely resembled tumors with
microscopic features of xanthoma-like foam cells and scar-
ring with ceroid (wax-like) nodules in an inflamed gallblad-
der wall, often with extensive fibrosis [ 6 ,7 ]. It has been doc-
umented that XGC can occur simultaneously with gallstones
(86.1%), cancer of the gallbladder (5.2%-5.9%), choledocholithi-
asis, Mirizzi syndrome, cholangitis, and chronic pancreatitis
[ 8 ,9 ]. 

While xanthogranulomatous cholangiopathy has been re-
ported in PSC patients and sometimes occurs simultaneously
with XGC in patients presumed to have a malignant process,
to the best of our knowledge, there has been no report on an
association between PSC, either with or without UC, and the
development of XGC. 

Here we report a rare condition of concomitant XGC and
intraductal adenocarcinoma of the common bile duct (CBD)
in a patient with a history of UC and PSC. 
Case presentation 

Our patient is a 41-year-old male with a history of ulcerative
colitis and primary sclerosing cholangitis. The patient was di-
agnosed as a case of ulcerative colitis via biopsy specimens
obtained during colonoscopy and as a case of PSC by mag-
netic resonance cholangiopancreatography (MRCP) 5 and 1.5
years prior to his current complaint, respectively. He was be-
ing treated for these conditions with ursodeoxycholic acid
(UDCA), prednisolone, and mesalazine. He developed symp-
toms of significant weight loss, pruritus, jaundice, fever, and
anorexia over 6 months. Due to these symptoms, ultrasonog-
raphy of the liver and the gallbladder was conducted, which
indicated a mild dilation of the common bile duct (CBD) and a
slightly thickened gallbladder wall. 

The patient subsequently underwent MRCP for further as-
sessment of the biliary tract. MRCP demonstrated evidence of
asymmetric thickening as well as luminal narrowing in the
middle and distal portion of CBD, which were consistent with
chronic cholangiopathy due to PSC/IgG4 disease or cholangio-
carcinoma ( Fig. 1 ). Simultaneously the patient’s records were
significant for an IgG4 level of 1522, alkaline phosphatase level
of 1009, bilirubin (total bilirubin: 12.2 – with direct component
accounting for 8.55), and an ESR of 51. Our patient underwent
a stenting procedure by endoscopic retrograde cholangiopan-
creatography (ERCP) due to incomplete biliary drainage. The
ERCP report included a description of diffuse intrahepatic bile
duct irregularity as well as severe stenosis at the distal por-
tion of the CBD due to a suspicious filling defect ( Fig. 2 ). Biopsy
specimens were obtained from this lesion which was later di-
agnosed as an intramucosal adenocarcinoma ( Fig. 3 ). However,
the patient refused to undergo surgery. 

Eight months later, in his current admission, the patient
complained of anorexia and jaundice; he was therefore hospi-
talized with suspicion of the stent’s malfunction. Initial ultra-
sonography of the liver and gallbladder showed intrahepatic
and extra-hepatic bile duct dilation along with a significant
and mass-like circumferential wall thickening of the gallblad-
der. The severely thickened gallbladder wall contained multi-
ple hypoechoic nodules which were separated from each other
with vascular septations. According to these findings, xan-
thogranulomatous cholecystitis and neoplastic infiltration of

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Fig. 1 – Axial T1 noncontrast (A) and T2 (B) weighted MRI images showing a suspicious lesion in distal of the CBD (shown by 

red arrowheads). MRCP (C) displaying an irregularity in the middle and distal portion of the CBD due to asymmetrical wall 
thickening (shown by red arrows). Note: the mild irregularities with a beaded appearance (shown by yellow arrows) in the 
intrahepatic biliary tree (C). 

Fig. 2 – An irregular filling defect in the middle and distal 
portion of the CBD can be appreciated in this side view of 
ERCP (shown by red arrows and dotted circles). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the gallbladder wall were considered as differential diagnoses
( Fig. 4 , Video 1 and 2). 

MRCP and magnetic resonance imaging (MRI) with con-
trast were performed for further evaluation, which indicated
increased gallbladder wall thickness, containing multiple T2
hyper-signal nodules while the mucosal layer was intact.
These findings were consistent with a diagnosis of xan-
thogranulomatous cholecystitis. Polypoid lesion of the distal
portion of the CBD was also persistent in the MRCP ( Fig. 5 ). 

Ultimately, the patient underwent cholecystectomy and
hepaticojejunostomy afterward. Pathology results from chole-
cystectomy confirmed the diagnosis of xanthogranulomatous
cholecystitis by showing the characteristic foamy histiocytes
infiltrates ( Fig. 6 ). 

Discussion 

XGC is a form of chronic cholecystitis that commonly presents
with symptoms of abdominal pain, nausea, vomiting, weight
loss, and anorexia [ 8 ,9 ]. It is not possible to clinically distin-
guish XGC from other forms of chronic cholecystitis; thus in
most cases, it is an incidental histopathologic diagnosis that
has been reported in roughly 1.3%-1.9% of cholecystectomies
in various studies worldwide [ 9 ,10 ]. Theoretically, it is sug-
gested that secondary to the presence of gallstones or other
inflammatory triggers, Rokitansky-Aschoff sinuses are rup-
tured, and bile is extravasated into the gallbladder wall leading
to an intense xanthogranulomatous reaction which is char-
acterized by the accumulation of foamy and xanthoma cells
[ 11 ,12 ]. 

The most common sonographic findings of XGC noted in
preoperative studies include circumferential thickening of the
gallbladder, the presence of gallstones or sludge, and intramu-
ral hypoechoic nodules and bands [ 13 ,14 ]. 

Features of XGC on CT include diffuse or focal gallbladder
wall thickening with intramural hypoattenuating nodules [13] .
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Fig. 3 – Biopsy specimens obtained from the distal CBD lesion, which was diagnosed as intramucosal adenocarcinoma. 
Villous luminal lesion limited to the mucosal layer can be appreciated, with sparing of the underlying submucosa. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Intramural nodules observed on imaging studies are either
xanthogranulomas or abscesses, thus occupation of a large
area of the thickened gallbladder wall with nodules highly fa-
vors XGC over other diagnoses [15] . Sparing of the continu-
ous mucosal lining in the thickened gallbladder wall with lu-
minal surface enhancement (LSE) is highly suggestive of XGC
since it is a pathology of the gallbladder wall and not of mu-
cosal surfaces [16] . Pericholecystic fat stranding and blurring
of interface between gallbladder and liver are common find-
ings in all patients, while early liver enhancement, bowel in-
filtration, stomach infiltration, and invasion of the abdom-
inal wall are mostly observed in rare complicated patients
[17] . 

Intramural nodules in XGC can show signal drops on out-
of-phase MRI images because of abundant typical foamy his-
tiocytes in the thickened gallbladder wall containing lipid and
bile pigments [18] . Shuto et al. discovered that MRI images
and pathologic parameters of XGC may be linked together,
thereby iso- to slightly high signal intensity areas on T2-
weighted images demonstrating slight and strong enhance-
ment at early and late phases respectively, corresponded
with areas of abundant xanthogranulomas [19] . Although sur-
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Fig. 4 – Grayscale (A) and Doppler (B) ultrasound images of the gallbladder show a mass-like asymmetrical circumferential 
gallbladder wall thickening with sparing the mucosal lining. The thickened gallbladder wall contains multiple avascular 
hypoechoic intramural nodules separated with echogenic vascular bands (Video 1 & 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

rounding organs, such as the liver, can be infiltrated in XGC,
macroscopic hepatic invasion is uncommon [13] . 

Radiologically, XGC can mimic gallbladder cancers [20–23] .
Focal or diffuse asymmetric gallbladder wall thickening with
a disrupted mucosal layer, intraluminal polypoid soft tissue
mass, hepatic invasion, intrahepatic bile duct dilation, and re-
gional lymphadenopathy are radiologic findings in favor of
gallbladder cancer [ 13 ,24 ]. 

Gallbladder wall enhancement pattern on CT has been
classified into 5 types, with type 1 indicating a heteroge-
neously enhancing 1-layer gallbladder wall or indistinguish-
able layering of the gallbladder wall [25] . In a study that em-
phasized the importance of differentiating XGC from gallblad-
der wall adenocarcinoma, Lee et al. determined that nonfocal
GB wall thickening, type I enhancement of the GB wall, tran-
sient hepatic attenuation difference in the adjacent liver, mu-
cosal continuity, and the presence of intramural nodules were
statistically significant findings supporting XGC [26] . 

Diffusion Weighted Images (DWI) may have an added ben-
efit to distinguishing XGC from GB cancer, with the apparent
diffusion coefficient (ADC) of XGC being significantly higher
than the wall-thickening type of GB cancer [27] . There have
been reports of positron emission tomography (PET) with
fluorine-18-labeled fluoro-deoxyglucose (FDG) scan being a
promising tool to differentiate between benign and malignant
lesions of the gallbladder wall, with focal uptake being consid-
ered as evidence of malignancy [28–30] . However, there have
been reports of XGC patients who were tested positive on PET-
FDG scan preoperatively [ 31 ,32 ]. The false positivity observed
in these cases has been linked to the expression of glucose
transporters (GLUT-1 and GLUT3) on inflammatory cells at the
gallbladder wall of XGC [32] . 

Gallbladder actinomycosis, which is a rare chronic suppu-
rative infection of the gallbladder, very closely resembles both
gallbladder adenocarcinoma and XGC [ 33 ,34 ]. So much so that
it is difficult to differentiate the disease without microscopic
evaluation, during which observation of sulfur granules helps
diagnose the infection [34] . 

Gallbladder adenomyomatosis may resemble XGC on
imaging. However, ultrasonography often identifies “comet
tail”artifacts, while MRCP show characteristic “pearl necklace”
sign [35] . 

There has been a case report of XGC in a patient with PSC
by Mori et al. [36] in 2010 and reports of xanthogranuloma-
tous cholangiopathy in patients who underwent transplanta-
tion for PSC [37] . However, to the best of our knowledge, our
patient is the first case of concomitant UC, PSC, and XGC, along
with the presence of intramucosal adenocarcinoma in the dis-
tal CBD. XGC in our patient may have resulted from a chronic
cholangiopathy in the setting of PSC, as well as the potential
microscopic bile duct and cystic duct injuries due to frequent
stenting, leading to chronic bile extravasation into the gall-
bladder wall and a xanthogranulomatous reaction. 

Xanthogranulomatous cholangiopathy can occur as an iso-
lated condition or in the setting of XGC or PSC [ 38 ,39 ]. Recently,
Zhang et al.’s [39] case report described a patient with a history
of recurrent cholangitis and presumed diagnosis of cholangio-
carcinoma who was later found to have xanthogranulomatous
cholangiopathy without evidence of XGC. The authors per-
formed a PubMed literature search and were able to find only
14 cases of xanthogranulomatous cholangiopathy suspected
of malignancy reported thus far [39] . 

According to the laboratory data described above, the oc-
currence of XGC and a history of PSC in our patient, the differ-
ential diagnosis of the distal CBD lesion found in MRCP/ERCP
included an adenocarcinoma of CBD in the setting of PSC, xan-
thogranulomatous choledochitis in the setting of XGC, or IgG4-
related cholangitis due to elevated IgG4 [ 40 ,41 ]. However, a be-
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Fig. 5 – Axial T2 weighted MRI (A) demonstrates the persistence and mild enlargement of the distal CBD lesion(shown by red 

arrowhead). Note the small central low signal filling defect (shown by red hollow arrow in “B”) in the proximal portion of 
CBD indicative of stent. An asymmetrical gallbladder wall thickening containing intramural nodules can be appreciated in 

MRI images. The nodules are hypersignal on T2 weighted axial (B) and coronal (D) images and hyposignal on T1 weighted 

in-phase and out-of-phase images (E and F respectively). A mild signal drop in out-of-phase images in an intramural nodule 
is depicted (E and F) in favor of presence of lipid-containing histiocytes. On DWI imaging (G and H), mild diffusion restriction 

is highlighted in the gallbladder wall. In postcontrast MRI images (C, I, and J), the surrounding borders of intramural 
nodules in the gallbladder wall are enhanced. The images show sparing of the mucosal lining in the thickened gallbladder 
wall (B and D) as well as a continuous luminal surface enhancement (C and I). Abnormal enhancement in distal CBD lesions 
can be appreciated (J and K). MRCP images (L, M, and N) show gallbladder wall thickening containing hypersignal intramural 
spaces with sparing of the luminal surface, along with asymmetrical irregular filling defects in the middle and distal 
portions of the CBD’s wall. CBD lesion (shown by red arrows) has enlarged compared with the previous MRCP study shown 

in Fig. 1 (C). Beaded appearance of intrahepatic bile ducts (shown by yellow arrows) can be appreciated in (L and M). 
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Fig. 6 – Microscopic image of xanthogranulomatous cholecystitis with numerous foamy histiocytes in the gallbladder wall. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nign lesion was not likely since the filling defect of the CBD
was irregular and mass-like and was associated with abnor-
mal asymmetrical thickening of CBD and enhancement after
contrast injection [42] . The diagnosis was later confirmed to
be intramucosal adenocarcinoma via microscopic evaluation.

Conclusion 

In this publication, we presented the first documented case
of XGC with concomitant distal CBD adenocarcinoma in a pa-
tient with a previous diagnosis of PSC and UC. XGC should be
included in the differential diagnosis of patients with an es-
tablished PSC who have evidence of circumferential gallblad-
der wall thickening on imaging studies, even in the absence
of gallstones. It is difficult to diagnose XGC by imaging studies
alone. However, the presence of an intact mucosal layer, along
with luminal surface enhancement and intramural nodules,
are the most frequent radiologic findings associated with XGC.
Patient consent 

Written informed consent was obtained from the patient for
publication of this case report and any accompanying images.
A copy of the written consent is available for review by the
Editor-in-Chief of this journal. 

Supplementary materials 

Supplementary material associated with this article can be
found, in the online version, at doi: 10.1016/j.radcr.2023.07.024 .
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