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Abstract
Cholecystoduodenal fistula secondary to gallbladder carcinoma (GBC) is extremely rare and develops when the tumor 
penetrates into the adjacent duodenum. A porcelain gallbladder is also a very rare entity that involves the calcification of 
the gallbladder wall and can be associated with the development of GBC. Herein, we report an unusual case of a patient 
with cholecystoduodenal fistula, which has been caused by aggressive mucinous gallbladder carcinoma with a porcelain 
gallbladder. A 68-year-old man was referred to our department due to significant accumulation near the neck of the gallblad-
der detected by FDG positron emission tomography/computed tomography (PET/CT), which was performed as a check-up 
of postpneumonectomy for lung cancer. Abdominal contrast CT and magnetic resonance imaging revealed porcelain-like 
circumferential calcification of the gallbladder wall and a mass in the region detected by FDG PET/CT. Furthermore, upper 
endoscopy revealed a submucosal tumor with apical ulceration in the posterior wall of the duodenal bulb. Histopathological 
examination of its biopsy specimen rendered a diagnosis of adenocarcinoma. The patient was preoperatively diagnosed with 
either gallbladder cancer or duodenal cancer, and subtotal stomach-preserving pancreatoduodenectomy and radical cholecys-
tectomy with gallbladder bed resection were performed. The resected gallbladder revealed a porcelain gallbladder, which 
formed the cholecystoduodenal fistula. These specimens were histopathologically diagnosed as mucinous adenocarcinoma 
of the gallbladder with an abundant mucin production.
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Introduction

Gallbladder carcinoma (GBC) is rare and characterized by 
a lack of symptoms in the initial stage, leading to difficul-
ties in treatment [1]. Histopathologically, the majority of 
GBCs are adenocarcinomas. Among the adenocarcinomas, 
mucinous adenocarcinoma is a rare variant that comprises 
approximately 2.5% of all of the GBCs. It is characterized by 
extracellular mucin, which comprises more than 50% of the 
tumor volume [2]. A porcelain gallbladder is also a very rare 

entity that involves the calcification of the gallbladder wall 
and can be associated with the development of GBC [3].

Cholecystoduodenal fistula (CDF) has been reported with 
an incidence of 0.15–5% in biliary diseases [4]. Although 
most CDFs occur as late complications of gallstone disease, 
they can develop following GBC when the tumor penetrates 
into the adjacent duodenum.

Herein, we report an unusual case of a patient with CDF 
caused by aggressive mucinous gallbladder carcinoma with 
a porcelain gallbladder.

Case report

A 68-year-old man presented to our department because 
FDG PET/CT demonstrated an intense uptake near the neck 
of the gallbladder. His medical history included lower lobec-
tomy of the right lung 4 years ago and upper lobectomy of 
the right lung for lung cancer 2 years ago. FDG PET/CT 
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had been performed during follow-up care for lung cancer 
every 6 months, and this time, it revealed porcelain-like cir-
cumferential calcification of the gallbladder wall (Fig. 1a). 
Furthermore, it also revealed an abnormal accumulation of 
FDG near the neck of the gallbladder (Fig. 1b). Physical 
examinations revealed no abnormal findings. Blood tests 
showed that serum CEA and CA19-9 were slightly elevated 
at 12.4 ng/ml and 778 U/ml, respectively. Meanwhile, a liver 
function test analysis, including the assessment of aspartate 
aminotransferase, alanine aminotransferase, alkaline phos-
phatase, and lactate dehydrogenase, was normal. However, 
gamma-glutamyltransferase was slightly elevated at 88 U/L. 
On ultrasound sonography (US), the gallbladder lumen 
could not be observed as US showed acoustic shadowing 
caused by the calcification of the gallbladder.

Contrast-enhanced CT revealed circumferential thicken-
ing and calcification of the gallbladder wall. It also revealed 
a 33- × 25-mm-diameter low-density mass between the 
posterior wall of the duodenum bulb and gallbladder neck, 
which was thought to be the region of FDG uptake by FDG 
PET/CT (Fig. 2a, b). T2-weighted magnetic resonance imag-
ing (MRI) showed a lobulated mass with high signal inten-
sity (Fig. 2c). MR cholangiopancreatography revealed no 
findings in the bile ducts (Fig. 2d). On the other hand, as the 
mass was in contact with the duodenum, an upper endoscopy 
was performed. The endoscopy revealed a submucosal tumor 
(SMT) with apical ulceration in the posterior wall of the 
duodenal bulb, measuring approximately 20 mm (Fig. 3). 
A biopsy specimen obtained from the apical ulceration of 
the SMT showed an adenocarcinoma by histopathological 
examination. Finally, the patient was preoperatively diag-
nosed with either gallbladder cancer originated from its neck 
or duodenal cancer.

We performed subtotal stomach-preserving pancreatodu-
odenectomy and radical cholecystectomy including lymph 
node dissection with gallbladder bed resection. Part of the 
neck or body of the gallbladder was adherent to the posterior 
wall of the duodenal bulb and formed a fistula. The resected 
gallbladder revealed a porcelain gallbladder, which had 
formed the CDF (Fig. 4a–c). The gallbladder wall diffusely 

thickened and its lumen was filled by necrosis and calculi. A 
histopathological study revealed cancer cells in the extensive 
gallbladder wall, and fistula to the duodenum and invasion 
of the liver (Figs. 5, 6a, b, 7). The increase in tubulovillous 
adenocarcinoma with abundant mucin production was the 
main constituent, and mucinous nodules were extensively 
present. Moderately or poorly differentiated adenocarcinoma 
cells were also observed at the site of invasion, as well as 
lymphatic vessel invasions. The final diagnosis was muci-
nous adenocarcinoma of the porcelain gallbladder with inva-
sions to the duodenum and liver.

Discussion

Gallbladder carcinoma is one of the most common biliary 
tract malignancies [5, 6]. Gallbladder carcinoma is difficult 
to diagnose because there are no prominent signs and symp-
toms in its early stage [7]. Although an increasing number of 
mucin-producing carcinomas have been observed in either 
pancreatic or biliary duct tumors, mucinous adenocarcinoma 
of the gallbladder is still rare and constitutes approximately 
2.5% of these carcinomas [8–11]. The first case of mucinous 
adenocarcinoma of the gallbladder was described by Ishiba-
shi et al. [9]. Mucinous adenocarcinoma produces high-vis-
cosity fluid inside the gallbladder. US and MRI are useful for 
diagnosing it due to their ability to show the highly viscous 
character of the gallbladder’s fluid content. In our case, the 
gallbladder lumen could not be identified by US because of 
acoustic shadowing of the porcelain gallbladder. Meanwhile, 
MRI was helpful in the qualitative diagnosis of the region of 
FDG uptake by FDG PET/CT. A T2-weighted MRI showed 
a lobulated mass with high signal intensity, which suggested 
mucinous adenocarcinoma. Importantly, mucinous adeno-
carcinoma is usually thought to be more aggressive and to 
spread more easily than non-mucinous adenocarcinoma [12]. 
Due to its rarity, however, the prognosis and optimal treat-
ment remain unclear [7, 12].

Cholecystoenteric fistula was first described by Cour-
voisier in 1890 [13]. The fistula can form anywhere in the 

Fig. 1   a PET-CT image show-
ing a porcelain gallbladder with 
a circumferential calcification of 
the gallbladder wall. b PET-CT 
image revealed a high FDG 
uptake adjacent to the neck of 
the gallbladder
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gastrointestinal tract, with the most common location being 
cholecystoduodenal (~ 60%), cholecystocolic (17%), chol-
ecystogastric, and choledochoduodenal fistulas (5%) [14]. 
Cholecystoduodenal fistula is the most common type of 
cholecystoenteric fistula, and it is often accompanied by 
complications of acute or chronic cholecystitis in noncalci-
fied gallbladder. Delpierre et al. reported a case of acute 
cholecystitis in a porcelain gallbladder, resulting in a CDF 
[15]. Cholecystoduodenal fistula in our case occurred in a 
porcelain gallbladder with gallbladder carcinoma, which had 
no acute inflammation. It is still unclear whether a porcelain 
gallbladder without acute inflammation has a direct rela-
tionship with CDF. Meanwhile, a small percentage of chol-
ecystoenteric fistula accompanied by malignancy has been 
reported [16]. Fukunaga et al. investigated the causes of 187 
cases of cholecystoenteric and reported that 91% of the cases 
had calculous cholecystitis, 4% duodenal ulcer penetration, 
and 4% had duodenal infiltration of gallbladder carcinoma 
[17]. They presumed the mechanism of the formation of 
cholecystoenteric by infiltration of gallbladder carcinoma 

Fig. 2   a CT revealed that the mass lesion was primarily enhanced 
at the circumference. b Coronal image of CT revealed that the mass 
contacted the duodenal wall firmly, which was suspicious of the exist-

ence of CDF. c T2-weighted MRI revealed a high signal intensity 
lobulated mass. d MRCP revealed no significant findings in the bile 
ducts

Fig. 3   Endoscopy images revealed an SMT with a central ulceration
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as follows. Collapse of cancer tissue might induce tissue 
necrosis and penetration to duodenal wall, resulting in inter-
nal fistula formation between gallbladder and duodenal wall. 
On the other hand, Bochus advocated that primary cause of 

fistula formation was not so much the duodenal invasion of 
the gallbladder carcinoma but the existence of gallstones 
and chronic cholecystitis that preceded cancer invasion [18]. 
Although, in our case, it was difficult to clarify how the 

Fig. 4   a The resected specimen including gallbladder, duodenum, 
pancreas head and part of liver. b The cut surface of line A shown in 
a. The arrow represents the cholecystoduodenal fistula. c The cut sur-

face of line B shown in a. Porcelain gallbladder and gallbladder bed 
of the resected liver are represented

Fig. 5   A microscopic image 
of cholecystoduodenal fistula. 
Gallbladder cancer invades in 
the wall of the duodenal and 
form cholecystoduodenal fistula 
(arrow)
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existence of porcelain gallbladder had a role in causing the 
gallbladder carcinoma and CDF, we speculated the mecha-
nism that gallbladder carcinoma directly invaded to the wall 
of the duodenal and formed CDF as tumor cells were seen 
in the duodenal mucosa along the fistula in histopathology.

Nishi et al. examined the histopathology of gallbladder 
carcinoma with cholecystoenteric fistula. They reported that 
the proportion of squamous cell carcinoma and adenosqua-
mous carcinoma was higher than it of adenocarcinoma [19]. 
This might demonstrate that the difference of histologic fea-
tures plays a role in causing direct infiltration to duodenal 
wall and fistula formation. Histopathology of the carcinoma 
in our case was mucinous adenocarcinoma, which is thought 
to be more aggressive than non-mucinous adenocarcinoma.

A porcelain gallbladder is also a rare entity and has been 
shown in less than 1% of cholecystectomy specimens [3, 
20]. Interestingly, several authors have reported that the 
gallbladder is frequently accompanied by gallbladder car-
cinoma [21]. Etala reported that the incidence of gallblad-
der carcinoma associated with a porcelain gallbladder was 

62% [22]. In general, cholecystectomy has been performed 
to prevent its further progression to carcinoma when diag-
nosed to be a porcelain gallbladder, as it might be thought 
as a premalignant condition. However, several studies have 
recently shown that the potential risk of developing carci-
noma in a porcelain gallbladder might be much lower than 
previously described [23, 24]. In a subgroup analysis of 13 
studies, the rate of gallbladder malignancy was noted to be 
only 6% (ranging from 0 to 33%) in patients with gallblad-
der calcification including a porcelain gallbladder [23]. 
Moreover, Machado et al. advocate that based on evidence 
in the current literature, a prophylactic cholecystectomy is 
not routinely recommended for all patients with a porcelain 
gallbladder and should be restricted to those with conven-
tional indications, such as young patients [24]. On the other 
hand, Joo et al. recently reported a case of mucinous adeno-
carcinoma with a porcelain gallbladder [25]. In our case, 
mucinous adenocarcinoma was also accompanied with a 
porcelain gallbladder, resulting in a CDF. Further investi-
gations about the relationship between porcelain gallbladder 
and malignancy are necessary.

In conclusion, we have reported an unusual case of CDF 
caused by aggressive mucinous gallbladder carcinoma with a 
porcelain gallbladder. Attention should be paid to porcelain 
gallbladders, given that it might be accompanied by cancer, 
and gallbladder mucinous adenocarcinoma might be more 
aggressive and prone to more easily forming CDF.
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Fig. 6   a The orifice of the fistula at higher magnification (square in 
Fig.  5). The dotted lines show the fistula. Importantly, tumor cells 
are shown in the duodenal mucosa along the fistula (arrowheads). b 

Tumor cells in the wall of the gallbladder (dotted square in Fig. 5). 
Adenocarcinoma cells grow within the wall of gallbladder and reten-
tion of mucous is seen inside of the gallbladder

Fig. 7   Hepatic invasion of the tumor. Gallbladder wall is replaced 
with fibrous connective tissues and invaded by tumor cells. Further-
more, tumor cells invade liver bed
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