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Intrahepatic bile duct adenoma in a patient with
chronic hepatitis B accompanied by elevation of
alpha-fetoprotein
Jem Ma Ahn, Yong-Han Paik, Jun Hee Lee, Ju Yeon Cho, Won Sohn, Geum-Youn Gwak, Moon Seok Choi,
Joon Hyeok Lee, Kwang Cheol Koh, Seung Woon Paik, and Byung Chul Yoo
Department of Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

A 51-year-old male patient with chronic hepatitis B was referred to our hospital due to a 1-cm liver nodule on
ultrasonography. Alpha-fetoprotein (AFP) was slightly elevated. The nodule showed prolonged enhancement on
dynamic liver magnetic resonance imaging and appeared as a hyperintensity on both diffusion-weighted and T2weighted imaging. The nodule was followed up because it was small and typical findings of hepatocellular carcinoma
(HCC) were not observed in the dynamic imaging investigations. However, liver contrast-enhanced ultrasonography
performed 1 month later showed enhancement during the arterial phase and definite washout during the delayed
phase. Also, AFP had increased to over 200 ng/mL even though AST and ALT were decreased after administering an
antiviral agent. He was presumptively diagnosed as HCC and underwent liver segmentectomy. Microscopy findings
of the specimen indicated bile duct adenoma. After resection, the follow-up AFP had decreased to within the normal
range. This patient represents a case of bile duct adenoma with AFP elevation mimicking HCC on contrast-enhanced
ultrasonography. (Clin Mol Hepatol 2015;21:393-397)
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INTRODUCTION
Intrahepatic bile duct adenoma (BDA) is a rare benign liver tumor originated from the epithelium of the bile ducts. The incidence of BDA was reported 1.3% of primary liver tumors.1 Most
of BDAs are less than 2cm and lack of symptom. Several imaging
modalities such as computed tomography (CT) and magnetic resonance imaging (MRI) are used to detect BDA. Histopathologically,
BDA is a kind of aggregation of proliferative noncystic bile ductules in background of connective tissue stroma with variable degrees of fibrosis and inflammation.2

We report a case of BDA with elevated alpha-fetoprotein (AFP)
in a patient with chronic hepatitis B (CHB) assessed by various imaging modalities including contrast-enhanced ultrasonography
(US). To our knowledge, this is the first case of BDA with elevated
AFP mimicking hepatocellular carcinoma (HCC) on contrast-enhanced US in a patient with CHB.
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Figure 1. Liver dynamic computed tomography (CT) showed (A) early enhancement during the arterial phase and (B) prolonged enhancement during the delayed phase. Gadolinium-enhanced liver magnetic resonance imaging (MRI) showed (C) enhancement in the tumor during the T1 arterial
phase, (D) isointensity in the tumor relative to normal liver parenchyma during the T1 delayed phase, (E) a high signal intensity on a diffusion-weighted
image, and (F) a high signal intensity on a heavily T2-weighted image.

liver nodule which was incidentally detected under abdominal US
screening at a local clinic. He had been diagnosed as hepatitis B
virus carrier 20 years ago but he had not received any check-up
for hepatitis B or surveillance for HCC. He was a social drinker. He
had no symptom and physical exam was non remarkable. On laboratory exam, aspartate aminotransferase (AST) and alanine aminotransferase (ALT) were elevated by 113 and 151 IU/L. On viral
marker examination, HBsAg was positive, Anti-HBs negative, Anti-HCV negative, HBeAg positive, Anti-HBe negative, HBV DNA
more than 170,000,000 IU/mL. On tumor markers, AFP was
slightly elevated by 23 ng/mL but proteins Induced by vitamin K
absence/antagonist-II was within normal range. On liver dynamic
CT, about 1cm nodular lesion was detected on segment 4 in liver.
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It was well enhanced during arterial phase (Fig. 1A) and persistently enhanced during portal and hepatobiliary phase (Fig. 1B).
We performed gadolinium-enhanced liver MRI to rule out the possibility of small HCC. On the MRI, about 0.8cm nodular lesion on
segment 4 showed low signal intensity on T1-weighted images,
enhancement during hepatic arterial phase (Fig. 1C), no definite
washout during hepatobiliary phase (Fig. 1D), and high signal intensity on diffusion-weighted images (DWI) (Fig. 1E) and heavily
T2-weighted images (Fig. 1F).
He started taking entecavir 0.5 mg per day for the treatment of
immune reactive CHB. Although he had underlying disease of
CHB and the rise of AFP, we decided to follow-up for the liver
nodule because its size was small and dynamic imaging did not
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Figure 2. (A) Ultrasonography revealed a hypoechoic nodule on segment 4, which was the same lesion observed in MRI, as confirmed by image fusion with volume navigation. Contrast-enhanced ultrasonography showed (B) enhancement in the tumor during the arterial phase and (C) washout
during the delayed phase.

show typical features of HCC. A new imaging modality, contrastenhanced liver US, was performed 1 month later. About 1 cm low
echogenic nodule showing bull’s eye pattern was found on seghttp://www.e-cmh.org

ment 4 and it was confirmed by imaging fusion with volume navigation that the nodule on US was the same lesion observed on
MRI (Fig. 2A). On contrast-enhanced US with microbubble con-
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decreased to 44 ng/mL 1 week after the surgery, and within normal range by 4.5 ng/mL 6 months after the surgery. Also followup CT at 12 months showed no tumor recurrence.
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Figure 3. (A) Gross specimen appears as a 1-cm non-encapsulated,
whitish, and spherical lesion. (B) Microscopy image shows proliferation
of bile ductules with dense connective tissue stroma (H&E stain, ×200).

trast agent (Sono-Vue), it was well enhanced during arterial phase
(Fig. 2B) and hypoechoic with definite washout during delayed
phase (Fig. 2C). Moreover AFP was increased by 268 ng/mL after
1 month even though both AST and ALT were decreased after
taking anti-viral agent. He was clinically presumptively diagnosed
as HCC with the reasons that contrast enhanced US showed typical features of HCC, AFP was increased to over 200 ng/mL, and
he had underlying disease of CHB. Then he underwent liver resection (S4 segmentectomy) for the purpose of both histological diagnosis and treatment. Gross findings of the specimen showed an
1cm well-circumscribed, non-capsulated, round yellowish nodule
(Fig. 3A). Microscopically, it was a kind of proliferation of wellformed bile tubular ducts without cell atypia or mitotic activity in
the background of connective tissue stroma (Fig. 3B). The final diagnosis was BDA on the basis of histology. Follow-up AFP was
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Intrahepatic BDA is a rare benign liver tumor originated from
the epithelium of the bile ducts. BDA was usually found incidentally during autopsy or laparotomy.1-4 The incidence of BDA was
reported 1.3% of primary liver tumors.1 Most of BDAs were
ranged from 1 mm to 20 mm and had limitation on growth potential. Also they showed benign nature in follow-up period and
no symptom.2,5 Although the pathogenesis of BDA has been still
unclear, previous studies suggested that BDA is a peribiliary gland
hamartoma6 or a result of reactive process to the focal injury.2
Macroscopically, BDA is a sub-capsular, well-demarcated, firm,
and yellowish nodule.2 Histopathologically, BDAs consist of highly
proliferative bile ductules in background of connective tissue stroma with variable degrees of fibrosis and inflammation without cell
atypia or mitotic activity.7 Our case also showed asymptomatic
BDA less than 2 cm. However our case was the first case of BDA
accompanied by the elevation of AFP. Although AFP could be elevated in patients with CHB, there are two points which support
that BDA induces AFP elevation. One point is that follow-up AFP
was more increased even though AST and ALT were decreased
after starting antiviral therapy. The other point is that AFP was
decreased after resection of BDA.
Recently several imaging modalities such as dynamic CT and
MRI are used to detect BDA. Most cases of BDAs showed hypervascular characteristics with prolonged enhancement on dynamic
CT, MRI, and angiography because of the fibrous tissues within
the tumor whereas HCC usually shows definite washout during
delayed phase.8 However it is difficult to differentiate between
small HCC and BDA because small HCC less than 2cm frequently
shows atypical finding on imaging. Our case showed prolonged
enhancement on dynamic CT and MRI, consistent with previously
reported cases of BDAs. On DWI and T2-weighted imaging, the
nodule showed high signal intensity. There have been just a few
of reports regarding these image findings up to recently.3,9,10 An et
al.11 reported a case of BDA using DWI for the first time in 2013.
Our case undertook contrast-enhanced US as follow-up imaging
modality 1 month later. To our knowledge, it was the first case to
use this imaging modality for BDA. Our case showed early enhancement during arterial phase and wash-out during delayed
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phase suggesting HCC on contrast-enhanced US. This result was
different from those with other dynamic imaging modalities. This
difference probably occurred because the contrast enhanced US
used microbubble as contrast agent and microbubble could be
ruptured during delayed phase.12 Thus, BDA probably could show
delayed washout on contrast-enhanced US whereas it showed
prolonged enhancement on dynamic CT and MRI.
In summary, we experienced a case of BDA with elevated AFP
in a patient with CHB assessed by various imaging modalities including contrast-enhanced US. In our case, AFP was highly elevated and decreased after BDA resection. Definite washout was observed on contrast-enhanced US whereas other imaging
modalities showed prolonged enhancement. To our knowledge,
this is the first case of BDA that undertook contrast-enhanced US
and showed highly elevated AFP. Further cases of its diagnostic
use with BDA are required to establish the image findings on contrast-enhanced US.
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