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Abstract

A 64-year-old man was referred to our hospital for investigation of 
thickening of the gallbladder wall and hepatic mass. Repeated en-
doscopic ultrasound-guided fine-needle aspiration examinations of 
these lesions excluded malignant diseases. Cholecystectomy and re-
section of lateral section confirmed xanthogranulomatous cholecysti-
tis and inflammatory pseudotumor (IPT) associated with granuloma-
tous cholangitis. Ten months after surgery, a new lesion appeared in 
the liver medial section, associated with fluorodeoxyglucose accumu-
lation. After performing resection of the affected segment, recurrent 
IPT related with granulomatous cholangitis was diagnosed. No sub-
sequent recurrence was seen during follow-up. This represents the 
first report of recurrent hepatic IPT originating from granulomatous 
cholangitis after resection of xanthogranulomatous cholecystitis and 
IPT caused by granulomatous cholangitis.
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Introduction

Inflammatory pseudotumor (IPT) is a rare benign condition 
reported in almost all organs, including occasionally in the 
liver [1]. IPT was first described in the lung in 1939 and liver 
involvement was first described in 1953 [2, 3]. In a study of fo-
cal lesions resected from 403 patients, the incidence of hepatic 
IPT was reported as 0.7% [4]. The etiology and pathogenesis 
of IPT remain uncertain, although infection, autoimmune phe-

nomena, and systemic inflammatory response syndrome have 
been suggested as possible causes [5-7]. IPT of the liver is of-
ten difficult to differentiate from other malignant diseases, as 
the incidence is rare, the pathogenesis is diverse, and imaging 
findings are variable [8-11]. The treatment of choice is still sur-
gical resection. There is always a possibility of recurrence with 
IPT, but few reports have described recurrence after resection. 
Here, we describe the case of a patient with IPT of the liver 
associated with granulomatous cholangitis after resection of 
xanthogranulomatous cholecystitis and IPT caused by granu-
lomatous cholangitis.

Case Report

A 65-year-old man was referred to our hospital for detailed in-
vestigations of abnormalities of the gallbladder and left lobe of 
the liver detected incidentally on computed tomography (CT) 
performed during follow-up for angina. The patient had received 
treatment at a local doctor for hypertension, diabetes mellitus, 
dyslipidemia, and angina, and had no history of surgery. He was 
a smoker (20 cigarettes/day for 40 years) and drank occasionally.

On examination, axillary temperature was 36.5 °C, heart 
rate was 63 beats/min, blood pressure was 109/49 mm Hg, and 
respiratory rate was 16 breaths/min. Laboratory tests showed 
a mild inflammatory response with no biochemical abnormali-
ties. Serum levels of carcinoembryonic antigen, α-fetoprotein, 
carbohydrate antigen 19-9, and protein induced by vitamin K 
absence or antagonist 2 were not elevated.

CT revealed an irregularly thickened gallbladder (GB) wall 
with an indistinct boundary with the neighboring liver (Fig. 1a) 
and an irregularly ring enhanced, hypointense area in the left 
lobe of the liver (Fig. 1b), both of which showed accumulation 
of fluorodeoxyglucose (FDG) on positron emission tomogra-
phy (PET) (Fig. 1c, d). On endoscopic ultrasound (EUS), the 
Rokitanski-Aschoff sinus with stones was seen on the GB wall 
and the borderline between the GB and liver was unclear (Fig. 
2a). The mass in the left lobe was visualized as an aggrega-
tion of highly echoic spots (Fig. 2b). Repeated EUS-guided 
fine-needle aspiration (EUS-FNA) for GB wall and the mass in 
the left lobe excluded malignant diseases (Fig. 2c-e). Although 
findings from CT were suggestive of GB cancer and liver me-
tastasis, EUS and EUS-FNA findings suggested these lesions 
represented xanthogranulomatous cholecystitis and IPT caused 
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by granulomatous cholangitis. Under the above provisional di-
agnosis, cholecystectomy and lateral sectional resection of the 
liver were performed 3 months after these examinations. Foam 
cells and multinucleated giant cells were seen with xanthogran-
ulomatous inflammation in the GB wall (Fig. 3a, b), and similar 
results were seen for a nearby bile duct in the liver (Fig. 3c, d), 
pathologically confirming the lesions as xanthogranulomatous 
cholecystitis and granulomatous cholangitis, respectively. The 
cause of granulomatous cholangitis, such as biliary infection 
or biliary obstruction, was not found pathologically. Immuno-
histochemical studies showed negative staining for immuno-

globulin (Ig) G4 (data not shown). No fungi or acid-fast bacilli 
were found on periodic acid-Schiff or Ziehl-Neelsen staining. 
Inflammatory infiltrations were not found in the edge of the 
specimens of the liver. On follow-up 10 months postoperative-
ly, CT showed a new, irregular mass in the liver medial section, 
showing delayed enhancement and accumulation of FDG on 
PET (Fig. 4). Although the lesion was considered to most likely 
represent recurrent IPT caused by granulomatous cholangitis, 
malignant disorder was not able to be completely excluded. The 
patient underwent liver medial sectional resection, and patho-
logical examination confirmed granulomatous inflammation, 

Figure 1. CT reveals an irregularly thickened GB wall showing an indistinct boundary with the neighboring liver (a) and an ir-
regular, ring-enhancing, hypointense area in the left lobe of the liver (b). Both lesions show FDG accumulation on PET (c and d).

Figure 2. (a) On EUS, a Rokitansky-Aschoff sinus with stones is seen in the GB wall and the border between the GB and liver is 
unclear. (b) The mass in the left lobe is visualized as an aggregation of highly echoic spots. (c) EUS-FNA reveals typical inflam-
matory cells from both the liver mass (d) and GB wall (e), suggesting these lesions were not malignant disorder.
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multinucleated giant cells and neutrophilic infiltration with 
fibrosis around the bile duct (Fig. 5a, b), consistent with the 
features of granulomatous cholangitis. The final diagnosis was 
metachronous recurrence of IPT associated with granuloma-
tous cholangitis. While further recurrence remains possible in 
the future, the patient has shown no additional recurrence as of 
the time of writing, 36 months after the second surgery.

Discussion

A study by Zen et al classified hepatic IPT into two types: fi-

brohistiocytic type; and lymphoplasmacytic type [7]. Fibro-
histiocytic IPT was associated with granulomatous inflamma-
tion and multinucleated giant cells, while lymphoplasmacytic 
IPT was histologically characterized by diffuse inflammatory 
cell infiltration, mainly comprising lymphocytes and plasma 
cells. The current case involved displayed inflammatory cells, 
granulomatous and multinucleated giant cells, consistent with 
fibrohistiocytic IPT. These histological features were observed 
in both GB and mass of the lateral segment. Because the eti-
ology of granulomatous cholangitis in liver was unclear even 
with pathological evaluation, it was unknown whether there 
was a relationship between GB lesion and mass in the lateral 

Figure 3. Cholecystectomy and liver lateral sectional resection showed foam cells and multinucleated giant cells with xan-
thogranulomatous inflammation in the GB wall (a, b) and similar phenomena in a nearby bile duct in the liver (c, d).

Figure 4. Ten months after first surgery, follow-up CT shows a new, irregular mass in the liver medial section. The mass shows 

Figure 5. Following liver medial sectional resection, pathological examination revealed granulomatous inflammation, multinucle-
ated giant cells and neutrophilic infiltration with fibrosis around a bile duct (a, b).
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segment in the present case. Although it could not be proved 
pathologically, the simultaneous rise of internal pressure of the 
bile duct and gallbladder due to some cause such as infection 
and obstruction of the bile duct was possible.

Methods of obtaining histological tissue from the liver such 
as liver biopsy and EUS-FNA carry a risk of needle-tract seed-
ing in patients with malignant tumors [12, 13]. In the present 
case, the mass in the left lobe of the liver resembled a metas-
tasis from a GB cancer on CT at the time of the first surgery. 
Even if the GB lesion had represented cancer, seeding would not 
represent a priority problem if metastasis has already occurred. 
However, biopsy was not performed in consideration of seeding 
at the time of the second surgery. EUS-FNA was useful to ex-
clude malignant disease at the first surgery, but tumor biopsy is 
not necessary when planning surgical interventions for the liver.

The optimal treatment for hepatic IPT has yet to be es-
tablished [14, 15]. Due to its ambiguity, the lesion completely 
resolves in some patients receiving antibiotics and/or corti-
costeroids, but some lesions recur [15-17]. Numerous studies 
have suggested surgery as the treatment of choice, particularly 
for patients with severe symptoms or an indeterminate diagno-
sis [1, 18, 19].

The cause of IPT recurrence in the present case might be 
the persistence of inflammation associated with xanthogranu-
lomatous cholecystitis. The existence of inflammation around 
fundus of GB on CT obtained just before first surgery (data 
not shown) and the near distance between GB and recurred 
position supported this idea. Seeing from this point of view, 
surgery should have been delayed until inflammation was re-
lieved a little more on CT. If a similar hepatic IPT appears 
in the future in this patient, observation may be appropriate, 
because the IPT may be benign and the risk entailed in further 
resection of the remnant liver may be too high. At such a time, 
EUS-FNA for the IPT may be acceptable to exclude malig-
nancy. At present, no sign of recurrence has been seen as of 36 
months after the second surgery.

In conclusion, recurrent hepatic IPT associated with gran-
ulomatous cholangitis is a rare condition. EUS-FNA was use-
ful for achieving an accurate diagnosis and preventing misdi-
agnosis as malignant tumor.
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