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Imaging features of intrahepatic bile duct adenoma in MRI
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Background: Intrahepatic bile duct adenoma (BDA) is a rare benign epithelial hepatic tumor, and is very
easy to miss or misdiagnose. This study was to investigate the magnetic resonance imaging (MRI) findings of
intrahepatic BDA and to improve the imaging understanding of the disease.

Methods: The clinical and MRI imaging data of 25 cases of intrahepatic BDA confirmed by operation
and pathology were analyzed retrospectively from the aspects of tumor location, size and shape, signal
characteristics and enhancement mode.

Results: Among the 25 patients, 24 cases (96%) were single lesions, only 1 case had multiple lesions (3
lesions), a total of 27 lesions. Twelve lesions were located in the left lobe of the liver, 15 lesions were located
in the right lobe of the liver, and the lesions were located under or near the hepatic capsule. The lesions were
round and the size was 4 to 20 mm, with an average of 10.2 mm. In T'1 weighted image (T1WI) sequence,
all lesions were low or slightly low signal. In T2 weighted image (T2WI) sequence, 20 lesions were high or
slightly high signal (74.1%), 4 were central equal signal peripheral ring high signal, and 3 were equal signal.
In diffusion-weighted imaging (DWI) sequence, 23 lesions were high or slightly high signals (85.2%), and
4 were ring high signals. Nineteen lesions (70.4%) showed marked enhancement in the arterial phase, and
the portal vein and lag phase continued to strengthen with a slightly higher or equal signal, 6 lesions (22.2%)
showed mild or obvious peripheral ring enhancement in the arterial phase, and the portal vein and lag phase
continued to strengthen with a slightly higher signal around the circumference and a slightly lower signal at
the center. Eight cases were examined by gadolinium ethoxybenzyl diethylenetriaminepentaacetic acid (Gd-
EOB-DTPA)-enhanced MRI, 7 cases were low signal in hepatobiliary phase, and 1 case was Peripheral low
signal.

Conclusions: The MRI findings of intrahepatic BDA have certain characteristics. Careful observation and
analysis are helpful to the understanding and diagnosis of the disease.
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Introduction are often accompanied by other lesions inside and outside

the liver, the lesions are small, and various imaging

Intrahepatic bile duct adenoma (BDA) is a rare benign examinations are not easy to display or obscure, so it is

epithelial hepatic tumor that occurs in the liver, accounting very easy to miss or misdiagnose. BDA may be difficult to
for approximately 1.3% of primary liver tumors (1,2). distinguish from metastatic carcinomas, particularly well-
Because patients usually have no clinical symptoms and differentiated pancreatic ductal adenocarcinoma (3-6). At
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present, there are few domestic and foreign literatures,
especially in the field of imaging, and most of them are case
reports. We collected 25 cases of BDA and analyzed their
MRI signs to improve the understanding of the disease.

Methods
General information

The clinical and MRI images of 25 cases of intrahepatic
BDA confirmed by surgery and pathology from December
2015 to June 2019 in Zhongshan Hospital of Fudan
University were collected. The study was approved by
ethics board of Zhongshan Hospital, Fudan University (No.
Y2018-193). There were 13 males and 12 females, aged 27—
74 years, with an average age of 57.3 years; 17 patients were
associated with hepatitis and hepatocellular carcinoma, and
1 patient was associated with intrahepatic bile duct cancer.
"The remaining 7 patients had no obvious clinical symptoms
or were accompanied by extrahepatic lesions. Twenty-five
cases were surgically resected. Postoperative pathology and
immunohistochemistry confirmed BDA, 4 of which were
locally cancerous.

Inspection methods

Seventeen out of 25 patients underwent plain MRI
scanning and dynamic enhanced scanning, using phased
array body coils. Plain scanning sequence includes fast
spin echo T2WI, TR 3,000-3,500 ms, TE 84 ms; GRE
T1WI sequence, TR 110-130 ms, TE 4.8 ms. DWI single
shot echo planar imaging (SS-EPI) sequence, TR 2,400-
2,600 ms, TE 66 ms, b-values 0, 50, 500 mm’/s. Positive
and negative phase T'1 spoiled gradient echo axial image.
Three-dimensional volumetric interpolated breath-hold
examination (3D-VIBE) scanning was used for dynamic
enhanced front and rear scanning, TR 5.04 ms, TE
2.31 ms. The contrast agent was Magen vein, with a total
volume of 25-30 mL. It was injected through the elbow
vein at a flow rate of 2 mL/s. The arterial phase, portal vein
phase and delayed phase were scanned 25-30 s, 70-90 s, and
3 min after contrast injection. Gd-EOB-DTPA enhanced
scanning was used in 8 cases.

Observation index

The tumor location, size, shape, signal characteristics and
enhancement methods were observed and analyzed.

© Translational Cancer Research. All rights reserved.

Qin et al. Imaging features of BDA in MRI

Results

Of the 25 patients, 24 (96%) had a single lesion and only
one had multiple (three) lesions, a total of 27 lesions.
Among them, 12 lesions were located in the left lobe of the
liver and 15 lesions were located in the right lobe of the
liver. Except for 1 lesion which was about 4.5 cm away from
the liver capsule, the other lesions were located under or
near the liver capsule (0-16 mm, average 4.1 mm).

Lesions are round, 4-20 mm in size, with an average
of 10.2 mm, with clear edges. The T1WI sequences were
all low or slightly low signals, and there was no change
in the positive and negative phase signals. Twenty lesions
(74.1%) in the T2WI sequence were high or slightly high
signals. Four lesions were circular high signals around the
central equal signal, and three lesions were equal signals.
In the DWI sequence, 23 lesions were high or slightly high
(85.2%), and 4 lesions were circular high signals. 12 lesions
were low or slightly low signal in ADC map. Five lesions
were high signal (1 of which was ring high signal), and the
remaining 10 lesions were unclear. Enhanced examination
of 19 lesions (70.4%) showed obviously strengthened in
the arterial phase and the portal phase and delayed phase
continued to show a slightly higher or equal signal (Figure I).
Six lesions (22.2%) showed mild or obvious peripheral
enhancement in the arterial phase, and continuous
enhancement in the portal and delayed phases showed
a slightly higher peripheral signal and a lower central
signal (Figure 2). The two lesions showed mild or obvious
enhancement in the arterial phase, and showed low or
slightly low signals in the portal and delayed phases. Eight
patients underwent enhanced Gd-EOB-DTPA examination.
Seven patients in the hepatobiliary specific period were low-
signal (Figure 3), and one was a low-signal peripheral signal.

Discussion

BDA is a rare proliferative lesion originating from damaged
intrahepatic bile duct epithelium (7). Microscopically, BDAs
consist of hyperplastic small bile ducts with non-open
lumens, which are not connected to the intralobular bile
ducts, with varying degrees of inflammation and fibrosis. As
the disease progresses, the number of small bile ducts and
inflammatory cells in the lesion decreases, and fibrous tissue
increases. Immunohistochemically, CK19, CK7, CD56 and
CD10 are positive in the tumor cells (1).

According to an analysis of 152 cases of BDA by Allaire
et al. in 1988 (the study has the largest number of cases at
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Figure 1 Female, 71 years old, 12 mm nodules under the right posterior lobe of the liver, high signals in T2WT (A, white arrow) and DWI (B),
low signals in T1WI (C), significantly enhanced arterial phase (D), continuous enhancement of portal (E) and delayed phases (F) showed

slightly higher signals.

Figure 2 Female, 63 years old, with a 14 mm nodule near the capsular end of the left inner lobe of the liver. T2WI (A, white arrow) and

DWI (B) are slightly high signals, TIWT is low signals (C), and the peripheral phase of the arterial phase is obviously strengthened (D). The

continuous enhancement of the portal phase (E) and the delay phase (F) shows a peripheral high signal.
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Figure 3 Male, 39 years old, 4 mm small nodules under the left inner lobe of the liver, with slightly higher T2WI signal (A, white arrow),

slightly higher DWI signal (B), lower T1WI signal (C), significantly enhanced arterial phase (D), the delay period showing equal signal (E),

hepatobiliary specific phase showing low signal (F).

present), the disease was more common in the age of 20-
70 years, the average age is 55 years, and there is no obvious
gender difference in incidence (8). In this group of cases,
there were 13 males and 12 females. The ratio of male to
female was about 1.1:1, and the age was 27-74 years. The
average age was 57.3 years, which was consistent with it.
BDA lesions are reported on the surface of the liver or under
the capsule (8-11). Twenty-six of the 27 lesions in this group
were located under or close to the liver capsule (0-16 mm
from the liver capsule, average 4.1 mm). BDA lesions are
generally small, with a diameter of 1-20 mm and an average
of 5.8 m (8). The size of lesions in this group were 4-20 mm,
with an average of 10.2 mm, which was larger than that
because we enquired 118 cases of BDA, but 93 of them
had too small lesions, which were unclear on MRI or were
indistinguishable from other liver lesions. Because of this, it
was removed from the group, and most of these 93 lesions
were 1-3 mm in diameter, so the average size of the lesions
in this group increased. The largest lesion reported by
domestic and foreign literature is 9.2 cm in diameter (12).
Patients usually have no obvious clinical symptoms and
signs, no obvious abnormalities in biochemical examination
and tumor indicators. It is often found by accident during
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physical examination, surgery of other liver lesions or
surgery of other abdominal organs and autopsy. Although
BDA is a benign lesion, it may be malignant, and local
resection may be performed if necessary. There were 4 cases
of local cancer in this group.

MRI performance

Based on the analysis of this group of cases and combined
with previous literature reports, we believe that the MRI
manifestations of BDA are as follows: (I) lesions are located
under or near the liver capsule, most of which are <10 mm
in diameter, and the lesions are usually unclear when the
lesion is too small (1-3 mm). (I) T1W is a low or slightly
low signal, and the positive and negative phase signals have
no change; T2WI is a high or slightly high signal, part of
a ring high signal, and very few signals are equal or even
slightly lower, which is related to the content of fibrous
tissue in the lesion and whether it contains calcification (13);
DWI is high or slightly high. (IIT) There are two main
ways to enhance the inspection: (i) the arterial phase was
significantly strengthened, and the continuous enhancement
of the portal and delayed phases showed a slightly higher
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or equal signal. The characteristic of this continuous
enhancement was related to the presence of more fibrous
tissue in the lesion (10); (ii) the arterial phase has mild or
obvious peripheral ring enhancement, and the portal and
delay phases continue to strengthen with a peripheral ring
slightly higher signal and a central lower signal. It may
be due to the obvious infiltration of inflammatory cells in
the early stage of the lesion and the less content of fibrous
tissue (13,14). (IV) Gd-EOB-DTPA enhanced examination
showed the hepatobiliary specific lesions displayed a low
signal, indicating a lack of liver cells in the lesions.

Differential diagnosis

BDA needs to be distinguished from other benign and
malignant lesions of the liver: (I) hepatocellular carcinoma:
the vast majority of clinical backgrounds include hepatitis
and cirrhosis. Alpha fetoprotein (AFP) and abnormal
thrombin levels have increased to varying degrees. Enhanced
inspection shows the typical “fast-in, fast-out” enhancement
method and the envelope enhancement is visible. However,
BDA has no history of hepatitis and cirrhosis, and there are
no obvious abnormalities in laboratory tests. Most of the
enhancements are continuously enhanced without capsules
(5,15,16). (II) Intrahepatic cholangiocarcinoma: uneven
signal, often accompanied by shrinkage of the adjacent liver
capsule, atrophy of the hepatic lobes at the distal end of
the lesion, and dilatation of the intrahepatic bile duct. The
dynamic enhancement manifested as mild and moderate
peripheral enhancement in the early stage, and progressive
and concentric strengthening in the later stage (17,18).
(III) Metastatic tumors: having a history of malignant
tumors in other parts, generally multiple, varying in size,
enhanced with ring-shaped enhancement, and partially
with “bull’s eye sign” (3). IV) Small hemangiomas: typical
hemangiomas are easy to diagnose. T2WI is significantly
higher in signal, enhances marginal nodular enhancement
in the early stage, and improves concentric filling in the
later stage. However, small hemangioma is often manifested
as obvious uniform enhancement in the arterial phase, with
equal or slightly higher signals in the portal and delayed
phases, similar to the BDA enhancement method, but the
characteristic T2WI “lighting sign” of the hemangioma
can be distinguished from BDA (1). (V) Focal nodular
hyperplasia (FNH): occurring in young women, the lesions
are mostly <5 cm and are located in the superficial part of
the liver. TIWI, T2WI, and DWI signals are similar to
BDA. Central scar and hepatobiliary specific phase showed
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high signal, different from BDA (10,19).

In summary, the MRI manifestations of BDA are
close to the liver capsule, small lesions, mostly single,
rich blood supply, enhanced continuous enhancement
(partial ring enhancement), etc. It is believed that with
the rapid development of imaging technology and in-
depth understanding of BDA pathology, our imaging
understanding and diagnostic level of BDA will also be
significantly improved, which will help clinically formulate
reasonable diagnosis and treatment strategies.
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