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Abstract

Purpose Biliary adenofibroma is a solid microcystic epithelial neoplasm in the liver, comprising microcystic and tubuloacinar
glandular tissues lined by a non-mucin secreting biliary epithelium and supported by a fibrous stroma. It is an extremely rare
benign tumor with potential for malignant transformation. Herein, we report the case of a 64-year-old woman diagnosed
with intrahepatic cholangiocarcinoma arising from biliary adenofibroma.

Methods Imaging studies revealed a tumor of 50 mm diameter, consisting of two components in S1 of the liver. The ventral
portion of the tumor showed an ill-defined mass with early peripheral and gradual centripetal enhancement invading to the
middle hepatic vein on computed tomography (CT), diffusion restriction on magnetic resonance images, and high fluorine-
18-2-deoxy-p-glucose (FDG) uptake on positron emission tomography, like conventional intrahepatic cholangiocarcinoma.
The dorsal portion showed a well-defined and low-attenuated mass with heterogeneous early enhancement and partial
wash-out on CT, marked hyperintensity on heavily T2-weighted images, and low FDG uptake. The patient subsequently
underwent extended left hepatectomy.

Results Pathologically, the former was diagnosed as cholangiocarcinoma and the latter as biliary adenofibroma. We discuss
the radiological-pathological correlation of the tumor with a literature review.

Conclusion Preoperative diagnosis of biliary adenofibroma is extremely challenging; however, clinically, it is crucial not to
miss the presence of malignant findings.
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Graphical abstract

Multimodal imaging findings of
intrahepatic cholangiocarcinoma arising from a biliary adenofibroma:
a case report with radiological-pathological correlation
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=) Biliary adenofibroma

® A 64-year-old woman.

® Biliary adenofibroma shows a well-
marginated microcystic-solid mass with T2
hyperintensity, high ADC, and low FDG
uptake.

° shows anill-
defined mass with invasive nature, gradual
centripetal enhancement, low ADC, and
high FDG uptake, like conventional
intrahepatic cholangiocarcinoma.
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Introduction

Biliary adenofibroma is a rare, primary hepatic tumor char-
acterized by microcystic and tubuloacinar glandular struc-
tures lined by non-mucin-secreting biliary epithelium and
supported by a fibroblastic stromal scaffolding [1]. Although
usually benign, it has potential for malignant transformation,
which makes it important to detect its malignant features.
Till date, the radiologic finding of biliary adenofibroma has
been reported to be a cystic mass with a well-defined mar-
gin, lobulated shape, and internal septa with/without a solid
component. In addition, some malignant features have been
suggested, which include multiple lesions, a solid compo-
nent with restricted diffusion on magnetic resonance (MR)
images, an obscure margin, a peripheral edematous halo,
pseudocapsule formation, and wash-in during the arterial
phase followed by wash-out in the venous phase [2]. How-
ever, because of its rarity, detailed imaging characteristics
of biliary adenofibroma and its malignant component have
not been fully clarified. Indeed, for the malignant compo-
nent, there were few reports with images available (2 cases
with ultrasound [3, 4], 8 cases with CT [2-9], 5 cases with
MRI [3, 4, 10, 11]). Here, we present the case of a 64-year-
old woman who underwent surgery for a hepatic mass that
was pathologically diagnosed as cholangiocarcinoma aris-
ing from biliary adenofibroma. Moreover, we discuss the
imaging features of biliary adenofibroma and its malignant
transformation focusing on the radiological-pathological
correlation. To the best of our knowledge, this is the first
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case report with fluorine-18-2-deoxy-p-glucose positron
emission tomography and computed tomography (FDG-
PET/CT) findings, which might add new insights to the
radiological features of biliary adenofibroma with a malig-
nant component.

Case report

A tumor in S1 of the liver was found on abdominal ultra-
sound during health examination in a 64-year-old Japanese
woman. She did not have any symptoms or notable fam-
ily, smoking, or drinking history. She had a medical his-
tory of appendectomy for acute appendicitis, hysterectomy
for uterine myoma, right ovariectomy for ovarian thecoma,
right adrenalectomy for Cushing syndrome, and laparo-
scopic cholecystectomy for a gallbladder polyp. Contrast-
enhanced CT performed 9 years ago at the referring hospital
did not show any S1 lesions (image not shown). She also had
hypertension, hyperlipidemia, and osteoporosis. She had no
abnormal physical findings, including lymphadenopathy and
hepatosplenomegaly.

Laboratory blood examination revealed that liver enzymes
and tumor markers such as alpha-fetoprotein, carbohydrate
antigen 19-9, carcinoembryonic antigen, and protein induced
by vitamin K absence or antagonist II were within normal
limits. She was not infected with hepatitis B and C virus.

Abdominal ultrasound revealed that the tumor comprised
two distinct components on the ventral and dorsal sides in S1
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of liver (Fig. 1). The ventral portion showed low echogenic-
ity, and the dorsal portion showed high echogenicity. While
the latter component touched widely with the inferior vena
cava, their boundary was clear.

Abdominal dynamic contrast-enhanced CT was per-
formed with bolus-tracking technique. Following the plain
CT, the arterial phase was obtained 15 s after CT value of

Fig.1 Abdominal ultrasound reveals that the tumor is composed of
two distinct components on the ventral and dorsal sides in S1 of liver.
The ventral portion shows low echogenicity (arrow) and the dorsal
portion shows high echogenicity (arrowhead). The latter component
touched widely with the inferior vena cava (IVC), and their boundary
is clear

Fig.2 Abdominal CT dem-
onstrates a tumor which is

50 mm in diameter in S1 of the
liver. The ventral portion has

an irregular margin and shows
peripheral early and gradual
centripetal enhancement (A
plain CT; B arterial phase; C
late/equilibrium phase, arrow).
In the superior aspect of the
lesion, the middle hepatic

vein is obstructed, suggesting
venous invasion of the tumor (D
coronal plane in portal phase,
arrow). The dorsal portion is a
well-defined and low-attenuated
mass and shows heterogeneous
early enhancement and partial
wash-out (A—C arrowheads)

the abdominal aorta reached the trigger, the portal phase was
obtained 40 s after the arterial phase, and the late/equilib-
rium phase was obtained 180 s after the injection. Abdomi-
nal contrast-enhanced CT demonstrated a tumor of 50 mm
diameter in S1 of the liver (Fig. 2). The ventral portion had
an irregular margin and showed early enhancement predomi-
nantly in peripheral area and gradual enhancement in central
area. In the superior aspect of the lesion, the middle and left
hepatic veins were obstructed and narrowed, respectively,
suggesting venous invasion of the tumor. The dorsal por-
tion was a well-defined and low-attenuated mass. It showed
heterogeneous early enhancement and partial wash-out.

On MR imaging, the ventral portion exhibited slightly
low signal intensity on T1-weighted images, slightly high
signal intensity on T2-weighted images, markedly low
signal intensity on heavily T2-weighted images, diffusion
restriction (apparent diffusion coefficient [ADC]=1.1x 107>
mm?/s), and no uptake of gadoxetic acid in the hepatobil-
iary phase (Fig. 3). The dorsal portion showed low signal
intensity on T1-weighted images, high signal intensity on
T2-weighted and heavily T2-weighted images, no diffusion
restriction (ADC = 1.5-2.5 x 10~> mm?/s), and no uptake of
gadoxetic acid in the hepatobiliary phase.

On FDG-PET/CT, FDG accumulation was high in the
ventral portion (standardized uptake value [SUV] .. =8.3),
and accumulation was mild in the dorsal portion, except
the border region, and comparable to background liver
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Fig.3 On gadoxetic acid-enhanced MR imaging, the ventral por-
tion exhibited slightly low signal intensity on T1-weighted image (A
arrow), slightly high signal intensity on fat-saturated T2-weighted
image (B arrow), markedly low signal intensity on heavily
T2-weighted image (C arrow), diffusion restriction (D diffusion-
weighted image [b=800]; E apparent diffusion coefficient [ADC]
map, arrow, ADC=1.1x10"> mm?s), and no uptake of gadoxetic

Fig.4 FDG-PET/CT shows high FDG accumulation in the ventral
portion (SUV . =8.3, arrow) and moderate accumulation in the dor-
sal portion (SUV_ . =2.8, arrowhead)

accumulation (SUV ,,, =2.8; Fig. 4). No extrahepatic tumor
was detected.

Based on imaging findings, the ventral portion
was considered to have a malignant tumor such as
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acid in the hepatobiliary phase (F arrow). The dorsal portion showed
low signal intensity on T1-weighted image (A arrowhead), high sig-
nal intensity on fat-saturated T2-weighted (B arrowhead) and heavily
T2-weighted image (B arrowhead), no diffusion restriction (D diffu-
sion-weighted image [b=800]; E ADC map, red arrow, ADC=1.5-
2.5%107° mm?%s), and no uptake of gadoxetic acid in the hepatobil-
iary phase (F arrowhead)

cholangiocarcinoma due to the invasive nature, diffusion
restriction, and high FDG uptake. The dorsal portion was
suspected to comprise abundant microcystic or mucinous
components and lacked invasive features. Our first imaging
diagnosis was cholangiocarcinoma with abundant muci-
nous component, while the second diagnosis was a collision
tumor of cholangiocarcinoma and schwannoma.

She subsequently underwent an extended left hepatec-
tomy. Although inferior vena cava was compressed by the
tumor, they were separable. Tumor invasion was suspected in
the left and middle hepatic veins; hence, both were resected
in the common trunk. The middle hepatic vein was recon-
structed using the cryopreserved superior vena cava homo-
graft. There were no intra- or post-operative complications.

Gross pathology specimen demonstrated a mass meas-
uring 45X 45x30 mm in S1 (Fig. 5). The ventral portion
was a solid mass with an irregular margin. The dorsal por-
tion exhibited multiple small cystic appearances with a well
circumscribed boundary. The liver was not cirrhotic. The
microscopic examination revealed a tumor with two different
components. The ventral portion was a well to moderately
differentiated cholangiocarcinoma (Fig. 6). Involvement of
the middle hepatic vein was noted. In the dorsal portion,
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Fig.5 Gross pathology specimen demonstrates a mass measuring
45%45%30 mm in S1. The ventral portion is a solid mass with an
irregular margin (red line). The dorsal portion exhibits multiple small
cystic appearances with a well circumscribed boundary (yellow line)

Fig.6 In the ventral por-

tion, atypical cells with high
nucleocytoplasmic ratios, small
nucleoli, and eosinophilic
cytoplasm proliferate forming a
small glandular structure, con-
sistent with a well to moderately
differentiated cholangiocarci-
noma (A H&E, loupe view, red
square; B H&E, X 40). In the
dorsal portion, bile duct-like
glandular ducts proliferate with
dilatations and meanders, with
abundant intervening fibrous
stroma. Most of the glandular
ducts are composed of cuboidal
or cylindrical non-mucin-
secreting epithelium with little
atypia, which indicates biliary
adenofibroma (A yellow square;
C H&E, x40). Cholangiocarci-
noma and biliary adenofibroma
are intimately admixed in the
border area of the dorsal and
ventral portion (A orange
square; D H&E, X 40)

bile duct-like glandular ducts proliferated with dilatations
and meanders, with abundant intervening fibrous stroma
(Fig. 6). Most of the glandular ducts are composed of a
cuboidal or cylindrical non-mucin-secreting epithelium with
little atypia. Apocrine snouts and papillary structures were
also seen. Some epithelial cells showed high grade atypia.
In the border area of the dorsal and ventral portion, the two
components were intimately admixed (Fig. 6). Immunohis-
tochemically, the dorsal portion was positive for Cytokera-
tin 7, partially positive for Cytokeratin 19, and negative for
Cytokeratin 20. The percentage of P53-positive cells was
about 5% and the Ki-67 proliferation index was less than
10%. The final diagnosis was intrahepatic cholangiocarci-
noma arising from biliary adenofibroma.

Currently, the patient is alive without signs of recurrence
after more than 3 years of operation.

Discussion

Biliary adenofibromas are rare, primary hepatic tumors
with potential for malignant transformation. Previous lit-
erature has described tumors ranging in size from 1.8 to
16 cm, with patient ages ranging from 23 to 83 years, and no
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characteristic symptoms or laboratory findings [2]. Patholog-
ically, they are characterized by microcystic and tubule-aci-
nar glandular structures lined by non-mucin-secreting biliary
epithelium and supported by a fibroblastic stromal scaffold-
ing [1]. The suggested pre-malignant changes included
papillary growths within the cysts lined by an eosinophilic
epithelium with apocrine-like changes, secretory snouts, and
vesicular nuclei with prominent nucleoli. Carcinoma arising
from biliary adenofibroma is a conventional adenocarcinoma
in most cases [10, 12, 13], as could be seen in our case. Till
date, 28 cases of biliary adenofibroma have been reported in
English literature [1-24]; a total of 14 cases have been asso-
ciated with malignant transformation [2-13, 16, 18]. How-
ever, the frequency of malignant transformation is unknown
due to the lack of large studies.

On ultrasound, two cases presented as a hypoechoic mass
[2, 23], while the other four cases were mostly a hyperechoic
mass [3, 4, 19, 20]. In the present case, the portion of bil-
iary adenofibroma showed high echogenicity with a clear
boundary and the portion of cholangiocarcinoma showed
low echogenicity with an irregular margin. Microscopically,
the hyperechogenic lesion was composed of abundant micro-
cysts. From this finding, we hypothesized that the high echo-
genicity might reflect multiple ultrasound reflections from
numerous tiny cysts inside the tumor like pancreatic serous
cyst neoplasm [25]. Various cyst sizes composing the biliary
adenofibroma might have resulted in varied echogenicities
in previous reports.

On CT, biliary adenofibroma is reported as a solid-cystic
mass with a well-defined margin, lobulated shape, and inter-
nal septa [2]. On MR imaging, the serous cystic component
shows high signal intensity on T2-weighted images and
low signal intensity on T1-weighted images, with multiple
septation. Solid components and septa are likely to show
low signal intensity on T2-weighted images reflecting high
content of fibrous stroma. Unlike intraductal papillary neo-
plasm of the bile duct, communication or dilation of bile
duct is not usually seen. Unlike mucinous cyst neoplasm,
intracystic hemorrhage and calcifications are not common
[2]. These are consistent with the present case. In addition,
our case showed water-like high signal intensity on heavily
T2-weighted imaging; these areas showed contrast enhance-
ment, like pancreatic serous cystic neoplasm [25].

On enhanced CT and MR imaging, biliary adenofibroma
has been reported to show a gradual delayed enhancement
pattern reflecting abundant stroma [2], which is not consist-
ent with our case showing a heterogenous early enhancement
and delayed wash-out on CT. Pathologically, in the present
case, the density of glandular tissue, expansion of glandular
lumen, and fibrous stroma were not uniform. In some areas,
tubule-acinar glandular structures were abundant, and glan-
dular expansion and fibrous stroma were sparse; these areas
may have shown early enhancement due to abundant blood
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flow and wash-out due to sparsity of fibrous tissue. As no
atypia was seen in these areas, the pattern of enhancement
might have been influenced by the proportion of each tissue
rather than malignancy.

For malignant transformation, previous research has sug-
gested the following imaging findings as specific features
for malignant biliary adenofibroma and not found in benign
lesions: (1) multiple lesions, (2) restricted diffusion on MR
imaging, (3) obscure margin, (4) enhancement in the arterial
phase followed by wash-out in the venous phase [2]. In the
present case, diffusion restriction and obscure margin were
observed in the malignant component and not in the benign
component, which is in accordance with the previous report.
However, the malignant component showed peripheral early
enhancement with delayed centripetal filling, which is like
conventional intrahepatic cholangiocarcinoma, and benign
component showed heterogeneous early enhancement with
delayed wash-out. As noted in our case, the malignant
transformation generally shows conventional cholangiocar-
cinoma pathology; hence, the delayed centripetal enhance-
ment may have depended on the amount of fibrous stroma
of adenocarcinoma.

On FDG-PET/CT, high accumulation was seen in the
malignant component and not in the benign component,
thereby, clearly distinguishing between the benign and
malignant component. The FDG accumulation of the malig-
nant component was compatible with the typical findings
of cholangiocarcinoma [26]. To the best of our knowledge,
this is the only case showing FDG-PET/CT manifestation of
biliary adenofibroma. Hence, further investigation is needed
to confirm the usefulness of FDG-PET/CT in the stratifica-
tion of the risk of malignant transformation.

Conclusions

Biliary adenofibroma can be included in the differential
diagnosis when the liver tumor shows a well-marginated
microcystic mass with a solid component like pancreatic
serous cyst neoplasm. Invasive nature, restricted diffusion,
and high FDG uptake of a part of the tumor, like intrahe-
patic cholangiocarcinoma, might be clues of malignant
transformation.

Acknowledgements We would like to thank Editage (www.editage.
com) for English language editing.

Author contributions All authors (1) made substantial contributions to
the study concept or the data analysis or interpretation; (2) drafted the
manuscript or revised it critically for important intellectual content; (3)
approved the final version of the manuscript to be published; and (4)
agreed to be accountable for all aspects of the work.


http://www.editage.com
http://www.editage.com

Abdominal Radiology (2023) 48:2469-2476

2475

Funding Open access funding provided by The University of Tokyo.
The authors did not receive support from any organization for the sub-
mitted work.

Declarations

Competing interests The authors have no relevant financial or non-
financial interests to disclose.

Ethical approval This study was performed in line with the principles
of the Declaration of Helsinki. Approval was granted by the Research
Ethics Committee of The University of Tokyo (Ethics approval num-
ber: 2561-(22)).

Consent to participate and publish The requirement of informed
patient consent was waived in the present case report in accordance
with the opt-out method used at our institution.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Tsui WMS, Loo KT, Chow LTC, Tse CCH (1993) Biliary ade-
nofibroma. A heretofore unrecognized benign biliary tumor of
the liver. Am J Surg Pathol 17:186-192. https://doi.org/https://
doi.org/10.1097/00000478-199302000-00010

2. HuW,Zhao Y, Liu Y, Hua Z, Liu A (2022) Imaging features of
biliary adenofibroma of the liver with malignant transformation:
a case report with literature review. BMC Med Imaging 22:1-
13. https://doi.org/https://doi.org/10.1186/S12880-022-00775-
9/TABLES/3

3. Lim HIJ, Park MS, Park YN, Kim SII, Kim YE, Hwang CH
(2021) A case report of cholangiocarcinoma arising from a bil-
iary adenofibroma: radiologic findings and review of literature.
J Korean Soc Radiol 82:721-728. https://doi.org/https://doi.org/
10.3348/JKSR.2020.0043

4. Tsutsui A, Bando Y, Sato Y et al (2014) Biliary adenofibroma
with ominous features of imminent malignant changes. Clin J
Gastroenterol 7:441-448. https://doi.org/https://doi.org/10.1007/
$12328-014-0523-1

5. Kaminsky P, Preiss J, Sasatomi E, Gerber DA (2017) Biliary
adenofibroma: A rare hepatic lesion with malignant features.
Hepatology 65:380-383. https://doi.org/https://doi.org/10.1002/
hep.28818

6. Sturm AK, Welsch T, Meissner C, Aust DE, Baretton G (2019)
A case of biliary adenofibroma of the liver with malignant trans-
formation: a morphomolecular case report and review of the
literature. Surg Case Rep 5:104. https://doi.org/https://doi.org/
10.1186/s40792-019-0661-2

7. Kai K, Yakabe T, Kohya N et al (2012) A case of unclassified
multicystic biliary tumor with biliary adenofibroma features.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Pathol Int 62:506-510. https://doi.org/https://doi.org/10.1111/j.
1440-1827.2012.02830.x

Jacobs MA, Lanciault C, Weinstein S (2015) Incidental bil-
iary adenofibroma with dysplastic features. BJR Case Rep
1:20150100. https://doi.org/https://doi.org/10.1259/bjrcr.20150
100

Akin O, Coskun M (2002) Biliary adenofibroma with malignant
transformation and pulmonary metastases: CT findings. AJR
Am J Roentgenol 179:280-281. https://doi.org/https://doi.org/
10.2214/ajr.179.1.1790280

Thompson SM, Zendejas-Mummert B, Hartgers ML, Venkatesh
SK, Smyrk TC, Mahipal A, Smoot RL (2016) Malignant trans-
formation of biliary adenofibroma: A rare biliary cystic tumor. J
Gastrointest Oncol 7:E107-E112. https://doi.org/10.21037/jgo.
2016.09.14

Nguyen NTT, Harring TR, Holley L, Goss JA, O’Mahony CA
(2012) Biliary adenofibroma with carcinoma in situ: a rare case
report. Case Rep Hepatol 2012:793963. https://doi.org/10.1155/
2012/793963

Thai E, Dalla Valle R, Evaristi F, Silini EM (2016) A case of
biliary adenofibroma with malignant transformation. Pathol Res
Pract 212:468-470. https://doi.org/https://doi.org/10.1016/j.prp.
2015.12.015

Godambe A, Brunt EM, Fulling KH, Reza Kermanshahi
T (2016) Biliary adenofibroma with invasive carcinoma:
case report and review of the literature. Case Rep Pathol
2016:8068513. https://doi.org/https://doi.org/10.1155/2016/
8068513

Arnason T, Borger DR, Corless C et al (2017) Biliary Adenofi-
broma of Liver Morphology, Tumor Genetics, and Outcomes in
6 Cases. Am J Surg Pathol 41:499-505. https://doi.org/https://
doi.org/10.1097/PAS.0000000000000773

Esteban M, Amin J, Hertl M, Jakate S, Singh A (2018) Double
trouble: A rare case of concurrent biliary adenofibroma and
hepatobiliary mucinous cystic neoplasm. ACG Case Rep J
5:e72. https://doi.org/10.14309/crj.2018.72

Chua D, Chiow AKH, Ang TL, Wang LM (2018) Malignant
transformation arising within unusual and rare hepatic lesions:
fibropolycystic disease form of ductal plate malformation and
biliary adenofibroma. Int J Surg Pathol 26:542-550. https://doi.
org/https://doi.org/10.1177/1066896918758172

Lee S, Kim KW, Jeong WK, Yu E, Jang KT (2019) Magnetic
resonance imaging findings of biliary adenofibroma. Korean
J Gastroenterol 74:356-361. https://doi.org/https://doi.org/10.
4166/kjg.2019.74.6.356

Meguro S, Yamazaki S, Matsushima S et al (2018) A case of a
primary hepatic so-called adenosarcoma with heterotopic ossi-
fication: possibly of biliary adenofibroma origin. Hum Pathol
73:108-113. https://doi.org/https://doi.org/10.1016/J. HUMPA
TH.2017.10.009

Varnholt H, Vauthey JN, Dal Cin P, Marsh Rde W, Bhathal PS,
Hughes NR, Lauwers GY (2003) Biliary adenofibroma: a rare
neoplasm of bile duct origin with an indolent behavior. Am J
Surg Pathol 27:693-698. https://doi.org/https://doi.org/10.1097/
00000478-200305000-00014

Li SP, Wang P, Deng KX (2022) Imaging presentation of biliary
adenofibroma: A case report. World J Clin Cases 10:1366-1372.
https://doi.org/10.12998/wjcc.v10.i4.1366

Elpek GO, Unal B, Bagsorgun CI, Ayik E (2016) A problematic
case of unclassified multicystic biliary tumor with adenofibroma
features. Turk Patoloji Derg 32:60-62. https://doi.org/https://
doi.org/10.5146/tjpath.2015.01331

Parada LA, Bardi G, Hallén M, Hégerstrand I, Tranberg KG,
Mitelman F, Johansson B (1997) Monosomy 22 in a case of bil-
iary adenofibroma. Cancer Genet Cytogenet 93:183-184. https://
doi.org/https://doi.org/10.1016/s0165-4608(96)00224-5

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1097/00000478-199302000-00010
https://doi.org/10.1097/00000478-199302000-00010
https://doi.org/10.1186/S12880-022-00775-9/TABLES/3
https://doi.org/10.1186/S12880-022-00775-9/TABLES/3
https://doi.org/10.3348/JKSR.2020.0043
https://doi.org/10.3348/JKSR.2020.0043
https://doi.org/10.1007/s12328-014-0523-1
https://doi.org/10.1007/s12328-014-0523-1
https://doi.org/10.1002/hep.28818
https://doi.org/10.1002/hep.28818
https://doi.org/10.1186/s40792-019-0661-2
https://doi.org/10.1186/s40792-019-0661-2
https://doi.org/10.1111/j.1440-1827.2012.02830.x
https://doi.org/10.1111/j.1440-1827.2012.02830.x
https://doi.org/10.1259/bjrcr.20150100
https://doi.org/10.1259/bjrcr.20150100
https://doi.org/10.2214/ajr.179.1.1790280
https://doi.org/10.2214/ajr.179.1.1790280
https://doi.org/10.21037/jgo.2016.09.14
https://doi.org/10.21037/jgo.2016.09.14
https://doi.org/10.1155/2012/793963
https://doi.org/10.1155/2012/793963
https://doi.org/10.1016/j.prp.2015.12.015
https://doi.org/10.1016/j.prp.2015.12.015
https://doi.org/10.1155/2016/8068513
https://doi.org/10.1155/2016/8068513
https://doi.org/10.1097/PAS.0000000000000773
https://doi.org/10.1097/PAS.0000000000000773
https://doi.org/10.14309/crj.2018.72
https://doi.org/10.1177/1066896918758172
https://doi.org/10.4166/kjg.2019.74.6.356
https://doi.org/10.4166/kjg.2019.74.6.356
https://doi.org/10.1016/J.HUMPATH.2017.10.009
https://doi.org/10.1016/J.HUMPATH.2017.10.009
https://doi.org/10.1097/00000478-200305000-00014
https://doi.org/10.1097/00000478-200305000-00014
https://doi.org/10.12998/wjcc.v10.i4.1366
https://doi.org/10.5146/tjpath.2015.01331
https://doi.org/10.5146/tjpath.2015.01331
https://doi.org/10.1016/s0165-4608(96)00224-5

2476

Abdominal Radiology (2023) 48:2469-2476

23.

24.

25.

Gardufio-Lépez AL, Mondragon-Sénchez R, Bernal-Maldonado
R, Hinojosa-Becerril CA, Meneses-Garcia A (2002) A case of
biliary adenofibroma of the liver causing elevated serum CA
19-9 levels. Rev Oncol 4:271-273. https://doi.org/https://doi.
org/10.1007/BF02732513

Gurrera A, Alaggio R, Leone G, Aprile G, Magro G (2010)
Biliary adenofibroma of the liver: report of a case and review
of the literature. Patholog Res Int 2010:504584. https://doi.org/
10.4061/2010/504584

Kim HJ, Lee DH, Ko YT, Lim JW, Kim HC, Kim KW (2008)
CT of serous cystadenoma of the pancreas and mimick-
ing masses. AJR Am J Roentgenol 190:406-412. https://doi.
org/https://doi.org/10.2214/AJR.07.2808

@ Springer

26. LeeY, Yoo IR, Boo SH, Kim H, Park HL, Hyun O J (2017) The
role of F-18 FDG PET/CT in intrahepatic cholangiocarcinoma.
Nucl Med Mol Imaging 51:69-78. https://doi.org/https://doi.org/
10.1007/s13139-016-0440-y

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1007/BF02732513
https://doi.org/10.1007/BF02732513
https://doi.org/10.4061/2010/504584
https://doi.org/10.4061/2010/504584
https://doi.org/10.2214/AJR.07.2808
https://doi.org/10.1007/s13139-016-0440-y
https://doi.org/10.1007/s13139-016-0440-y

	Multimodal imaging findings of intrahepatic cholangiocarcinoma arising from a biliary adenofibroma: a case report with radiological–pathological correlation
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 
	Graphical abstract

	Introduction
	Case report
	Discussion
	Conclusions
	Acknowledgements 
	References




