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Cholesterol granuloma is a benign, tumor-like lesion with an accumulation of cholesterol crystals in the
tissue and is a consequence of a chronic inflammatory reaction. It commonly occurs in the middle ear but
rarely in the liver. There is only one previous case report of cholesterol granuloma of the liver, which was
caused by cholesterol hepatolithiasis. We report a case of cholesterol granuloma of the liver in a patient
with no intrahepatic cholesterol stones; it was difficult to rule out malignant liver tumor preoperatively. The
patient was a 79-year-old woman in whom a lesion in the liver was detected on abdominal ultrasonography.
She was referred to our hospital for detailed examination and treatment. Abdominal contrast-enhanced
computed tomography showed a 20 mm lesion with ring enhancement in the lateral segment of the liver
during the arterial and delayed phases. Since a malignant tumor could not be ruled out radiologically,
laparoscopic lateral segment hepatectomy was performed for definitive diagnosis and treatment. The
resection specimen showed a yellowish-white lesion measuring 15 mm in diameter. Pathological
examination showed a granulomatous lesion with cholesterol crystals surrounded by foreign body giant
cells. The lesion was diagnosed as cholesterol granuloma of the liver. The postoperative course was
good, and the patient was discharged on postoperative day 5. She was healthy, and no recurrence of the
cholesterol granuloma was detected at the 5-month follow-up. This is the first case report of cholesterol
granuloma of the liver mimicking a malignant liver tumor in a patient with no intrahepatic cholesterol stones.
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Introduction

Liver tumors are often detected accidentally on
abdominal ultrasonography, computed tomography (CT), or
magnetic resonance imaging (MRI). These tumors might
include neoplasms like hepatocellular carcinoma, intrahe-
patic cholangiocarcinoma, and metastatic tumor. Clinically,
the detection of malignant liver tumors is particularly
important because such patients have a poor prognosis.
Cholesterol granuloma is a benign tumor-like lesion result-
ing from a chronic inflammatory reaction with an accumu-
lation of cholesterol crystals in the tissue. It is often

observed in the middle ear (Sagnic et al. 2021), but rarely
occurs in the liver. There is only a single case report of
cholesterol granuloma of the liver, which was caused by
cholesterol hepatolithiasis (Saito et al. 1990). However,
cholesterol granuloma in the absence of cholesterol hepato-
lithiasis has not yet been reported. In this report, we pres-
ent a case of cholesterol granuloma of the liver, which
occurred in the absence of intrahepatic cholesterol stones
and mimicked a malignant liver tumor.

Case Presentation
A 79-year-old woman was found to have a lesion in

Received September 19, 2021; revised and accepted November 28, 2021.  Published online March 23, 2022; doi: 10.1620/tjem.256.235.
Correspondence: Atsushi Fujio, M.D., Ph.D., Department of Surgery, Tohoku University Graduate School of Medicine, 1-1 Seiryo-

machi, Aoba-ku, Sendai, Miyagi 980-8574, Japan.
e-mail: wisteriatail @surg.med.tohoku.ac.jp

©2022 Tohoku University Medical Press. This is an open-access article distributed under the terms of the Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0 International License (CC-BY-NC-ND 4.0). Anyone may download, reuse, copy, reprint, or
distribute the article without modifications or adaptations for non-profit purposes if they cite the original authors and source properly.

https://creativecommons.org/licenses/by-nc-nd/4.0/



236 Y. Ishikawa et al.

the liver on abdominal ultrasonography performed for
screening and was thus referred to our hospital for detailed
examination and treatment. She had no symptoms such as
fever or abdominal pain and no history of abdominal
trauma. She had a history of acute hepatitis approximately
a year and a half before the liver lesion was detected and
was hospitalized for a week and spontancously recovered.
She also underwent laparoscopic cholecystectomy for cho-
lecystitis approximately 10 years ago and is receiving medi-
cal treatment for hyperlipidemia. Laboratory test results
were as follows: white blood cell count, 6,200/uL (reference
range 3,300-8,600/uL); C-reactive protein level, 0.02 mg/
dL (reference range < 0.14 mg/dL); triglyceride level, 133
mg/dL (reference range < 149 mg/dL); total cholesterol
level, 166 mg/dL (reference range < 219 mg/dL); LDL cho-
lesterol level, 93 mg/dL (reference range < 139 mg/dL);
HDL cholesterol level, 45 mg/dL (reference range > 40 mg/
dL); and normal hepatobiliary enzymes levels. Alpha-
fetoprotein level was 2.4 ng/mL (reference range < 10 ng/
mL); protein induced by lack of vitamin K or antagonist-II
level, 28 mAU/mL (reference range < 40 mAU/mL); carci-
noembryonic antigen level, 3.0 ng/mL (reference range <
5.0 ng/mL); and carbohydrate antigen 19-9 level, 28.3 U/
mL (reference range < 37 U/mL). Hepatitis B and C virus
markers were negative. Anti-nuclear antibody was negative
(1:40, reference range < 1:80), serum IgG concentration
level was 1,324 mg/dL (reference range: 861-1,747 mg/dL),
and anti-mitochondrial antibody was positive (32.9 index,
reference range < 7.0). Abdominal contrast-enhanced CT
showed a lesion measuring 20 mm in diameter with ring
enhancement in the lateral segment of the liver during the
arterial and delayed phases (Fig. 1). MRI revealed a lesion
in the liver with low-signal intensity on the T1 weighted
image (T1WI) and pale high-signal intensity on T2
weighted image (T2WI). Gadolinium ethoxybenzyl diethy-
lenetriamine pentaacetic acid-enhanced (EOB) -MRI
showed isoenhancement of the lesion in the arterial phase
and hypoenhancement in the hepatobiliary phase (Fig. 2).

Fig. 1. Abdominal contrast-enhanced computed tomography.

No bile duct lesion was found on magnetic resonance chol-
angiopancreatography. Positron emission tomography
(PET)/CT showed uptake of 18F-fluorodeoxyglucose
(FDQ) in the lateral segment of the liver (a maximum stan-
dardized uptake value of 7.3) (Fig. 3). Based on these find-
ings, hepatocellular carcinoma (HCC), intrahepatic cholan-
giocarcinoma (ICC), metastatic liver tumor, or hepatic
inflammatory pseudotumor was suspected, and surgical
resection was planned accordingly.

Laparoscopic lateral segment hepatectomy was per-
formed in order to obtain a definitive diagnosis.
Intraoperatively, the greater omentum was adherent to the
abdominal wall, and the lesion was located in the lateral
segment of the liver. Contrast-enhanced ultrasonography
with Sonazoid® (GE Healthcare, Tokyo, Japan) showed a
hypoechoic lesion measuring 20 mm in diameter in contact
with the lateral superior branch of Glisson but not the
umbilical portion. Liver dissection was difficult due to the
adhesions between the lesion and the diaphragm (Fig. 4).
Macroscopically, the resection specimen appeared as a yel-
lowish-white lesion measuring 15 mm in diameter (Fig. SA).
Pathological examination revealed a granulomatous lesion
with cholesterol crystals and fibrous capsule (Fig. 5B-I).
Elastica-Masson staining showed that the lesion was located
in a connective tissue containing bile ducts, portal veins,
and hepatic arteries (Fig. 5C, D). Immunohistochemically,
the lesion and surrounding tissue were negative for hepato-
cyte paraffin 1 (Fig. 5E), and the liver parenchyma was
destroyed near the lesion. The tissue surrounding the lesion
contained biliary epithelial cells that were positive for CK7
(Fig. 5F). Based on these findings, we decided that the
lesion was located in a portal tract. Inflammatory cells, for-
eign body giant cells, and foamy macrophages were
observed in the lesion (Fig. 5G, H); however, neutrophil
infiltration and necrosis were unremarkable. Hemorrhage
and bile were observed in the fibrous capsule of the lesion
(Fig. SI). In the rest of the hepatic tissue surrounding the
lesion, liver fibrosis was unremarkable; however, inflamma-

A lesion measuring 20 mm in diameter with ring enhancement (arrow) was observed in the lateral segment of the liver

in the arterial (A) and delayed (B) phases.
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Fig. 2. Magnetic resonance imaging (MRI) findings.
MRI showed a lesion in the lateral segment of the liver with low-signal intensity on T1-weighted image (A) and pale
high-signal intensity on T2-weighted image (B) (arrows). Gadolinium ethoxybenzyl diethylenetriamine pentaacetic ac-

id-enhanced MRI showed isoenhancement of the lesion in the arterial phase (C) and hypoenhancement of the lesion in
the hepatobiliary phase (D) (arrows).

Fig. 4. Intraoperative findings of the lesion.
The lesion was located in the lateral segment of the liver
(arrows) and was adherent to the diaphragm.

Fig. 3. Positron emission tomography/computed tomography.

An uptake of 18F-fluorodeoxyglucose was observed in The postoperative course was good according to our
the lateral segment of the liver (a maximum standardized

enhanced recovery after surgery protocol (Fujio et al. 2020;

uptake value of 7.3) (arrow). Nakanishi et al. 2020), and the patient was discharged on

postoperative day 5 with no complications. She was

tory cell infiltration into the portal tracts and ductular reac- healthy, and no cholesterol granuloma recurrence was

tion were observed (Fig. SH). Based on these findings, we detected at the 5-month follow-up. She was to continue her
diagnosed the lesion as cholesterol granuloma of the liver. follow-up at another hospital.
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Fig. 5. Macroscopic and pathological findings of the lesion.

(A) The resection specimen showed a yellowish-white lesion measuring 15 mm in diameter (arrow). (B) On hematoxy-
lin and eosin (H&E) staining, a granulomatous lesion was observed, and cholesterol crystals were noted in the central
part of the lesion. (C, D) Elastica-Masson staining showed that the lesion was located in a connective tissue (C), con-
taining bile ducts, portal veins, and hepatic arteries (D). (E) Immunohistochemically, the lesion and surrounding tissue
were negative for hepatocyte paraffin 1, and the liver parenchyma was destroyed near the lesion. (F) The tissue sur-
rounding the lesion contained biliary epithelial cells that were positive for CK7. (G) H&E staining showed that choles-
terol crystals were surrounded by foreign body giant cells. (H) Inflammatory cells and foamy macrophages were ob-
served in the lesion. (I) Hemorrhage and bile were observed in the fibrous capsule of the lesion.

Informed consent was obtained from the patient for
this case report.

Discussion

Cholesterol granuloma was first described by Manasse
in 1894 (Manabe et al. 2020). It occurs commonly in the
middle ear, but rarely in other organs such as the ovaries,
breast, thyroid, kidney, pancreas, and liver (Kim 2017; Kim
and Chang 2017; Sagnic et al. 2021). Although pathologi-
cal examination shows a foreign body reaction to choles-
terol crystals, the pathogenesis of cholesterol granuloma is
not clear. Several hypotheses have been proposed, and one
major hypothesis is that local hemorrhage due to inflamma-
tory reactions causes degeneration of the cells, which
develop cholesterol crystals. These crystals then induce a
foreign body giant cell reaction, resulting in granuloma for-
mation (Manabe et al. 2020). In the current case, it was
clear that inflammation was involved, as the PET/CT scan

showed increased FDG uptake in the cholesterol granuloma
and there was intraoperative adhesion between the granu-
loma and adjacent organs.

In the liver, only one case report of cholesterol granu-
loma was previously reported (Saito et al. 1990). In this
first case, the patient was diagnosed with hepatolithiasis
preoperatively, and pathological examination revealed the
cholesterol granuloma. Therefore, the researchers had sus-
pected that cholesterol hepatolithiasis was the cause of the
cholesterol granuloma. They proposed that cholesterol
stone formation was associated with cholestasis, and
hepatic bile was more associated with cholesterol stone for-
mation than gallbladder bile. In our case, based on hemor-
rhage and bile observed in the fibrous capsule of the lesion,
the formation of cholesterol granuloma could be related to
the inflammation caused by bile cholestasis. Although no
intrahepatic cholesterol stones were found in our case, it is
possible that the cause of cholesterol granuloma was
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obstruction of biliary outflow owing to the lesion located in
a portal tract. In addition, our patient had a history of acute
hepatitis, and it was likely associated with this pathogenesis
because of inflammation in the portal tract.

Hyperlipidemia may also be one possible hypothesis
in the formation of cholesterol granuloma. There are
reported cases of cholesterol granuloma in which patients
were diagnosed with familial hypercholesterolemia
(Albakheet et al. 2019). Furthermore, it is suspected that an
elevated serum lipid level might contribute to increased
lipid content in mammary secretions leading to cholesterol
granuloma formation in the breast (Nam et al. 2019).
Although preoperative serum lipid levels were within the
normal range due to the intake of anti-lipidemic agents in
our patient, she has been hyperlipidemic for an extended
period. Thus, it was speculated that increased cholesterol
content of the bile might have led to the cholesterol granu-
loma formation in our patient.

Hepatic inflammatory pseudotumor is a disease with
similar pathogenesis to cholesterol granuloma in which
inflammation is involved. There are several types of
hepatic inflammatory pseudotumor with xanthogranuloma
being one of them. There was a case of hepatic inflamma-
tory pseudotumor associated with xanthogranulomatous
cholangitis, in which the pathogenesis was suspected to
involve an inflammatory response to exudated bile (Bae et
al. 2015). Although characteristic pathological findings of
xanthoguranuloma, such as foamy macrophages, were
found in the current case, we diagnosed this patient with
cholesterol granuloma due to the presence of cholesterol
crystals. However, cholesterol granuloma of the liver may
be a part of xanthoguranuloma due to similarities in the
hypothesis of pathogenesis.

Although preoperative diagnosis of a cholesterol gran-
uloma of the liver is as important as that of other tumors, it
was difficult in our case. Because abdominal contrast-
enhanced CT showed the lesion with ring enhancement,
ICC, metastatic liver tumor, and hepatic inflammatory pseu-
dotumor were suspected. Furthermore, findings of
increased FDG uptake in the lesion on PET/CT supported
this suspicion. However, based on EOB-MRI findings,
HCC was also suspected, and thus, diagnosis could not be
made according to radiological findings.

Since cholesterol granuloma is a benign lesion, a pre-
operative diagnosis might prevent unnecessary surgery.
However, a case of an enlarging cholesterol granuloma of
the breast following biopsy (Kim 2019) and another case of
cholesterol granuloma of the pancreas accompanied by
peritoneal dissemination (Imai et al. 2011) have been
reported. In addition, a case of cholesterol granuloma of
the breast accompanied by cancer was also reported
(Furuhira et al. 2004). Therefore, in most cases, including
ours, surgical resection is performed for diagnosis and to
safely rule out malignancy. Since laparoscopic hepatec-
tomy is feasible, and good postoperative outcomes can be
expected, it could be considered instead of biopsy, resulting

in more meaningful diagnosis and treatment in cases of
cholesterol granuloma of the liver. Additional reports are
necessary to fully elucidate the pathology and clinical sig-
nificance of cholesterol granuloma of the liver.

In conclusion, this is the first report of cholesterol
granuloma of the liver which occurred in the absence of
intrahepatic cholesterol stones and mimics a malignant
tumor. A malignant tumor could not be ruled out com-
pletely, and laparoscopic hepatectomy was performed. This
case suggests that although a preoperative diagnosis may be
difficult, cholesterol granuloma should be considered in the
differential diagnosis of liver tumors.
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