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Intrahepatic bile duct adenoma in a patient with gastric cancer
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Abstract

We report a case of intrahepatic bile duct adenoma (BDA) detected during laparoscopic distal gastrectomy for gastric cancer.
A 70-year-old man was referred to our hospital for the treatment of gastric cancer. Esophagogastroduodenoscopy revealed
an irregular, nodular, and elevated lesion on the greater curvature side of the middle third of the stomach. Abdominal
contrast-enhanced computed tomography showed wall thickening with homogeneous enhancement in the middle part of the
stomach, and no lesions in the liver. The patient underwent laparoscopic distal gastrectomy with regional lymphadenectomy,
and during the operation a small whitish nodule was observed on the lateral segment of the liver surface. The lesion was
excised by partial resection of the liver for the purpose of both histological diagnosis and treatment. Pathological examina-
tion of the liver lesion revealed no structural or cellular atypia, no stromal invasion, and immunohistochemical positivity
for CK7 and CK19, but negativity for p53. The final diagnosis was well-differentiated adenocarcinoma invading the gastric
serosal layer without lymph node metastasis, and intrahepatic BDA measuring 0.4 X 0.3 cm. Following surgery, the patient
remained symptom-free without evidence of recurrence for 5 months. To the best of our knowledge, this is the first case of
BDA with gastric cancer. Because it is difficult to distinguish BDA from other liver tumors including metastatic cancer due
to its characteristically small size and lack of specific morphological features on standard imaging, surgical resection should
be considered as the most suitable approach for both accurate diagnosis and treatment.
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Introduction

Bile duct adenoma (BDA) is a rare benign tumor of the liver
derived from the bile duct epithelium and reported in 1.3%
of primary liver tumors [1]. Although the pathogenesis of
BDA remains unclear, it is thought to represent a reactive
process originating in the intrahepatic bile duct epithelium
following damage such as that from trauma or inflammation
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[1, 2]. In contrast, gastric cancer is a common malignant
tumor listed seventh worldwide and second in Japan among
the causes of cancer-related deaths [3, 4].

We herein report a case of intrahepatic BDA with gastric
cancer detected during laparoscopic distal gastrectomy for
gastric cancer.

Case report

A 70-year-old Japanese man was referred to our hospital
for the treatment of gastric cancer. His past medical history
revealed a coronary stent replacement for angina pectoris fol-
lowed by oral administration of anticoagulant. His laboratory
findings on admission were as follows: decreased red blood
cell count (427 x 10*/mm?; normal range 435-555 x 10%/
mm?), normal white blood cell count (5.4 x 10*/mm?; normal
range 3.3-8.6 X 103/mm3), normal C-reactive protein levels
(0.01 mg/dl; normal range < 0.3 mg/dl), and levels within
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the normal ranges for serum tumor markers, carcinoembry-
onic antigen (CEA), carbohydrate antigen (CA) 19-9, CA
125, CA 72-4, and alpha-fetoprotein.

Esophagogastroduodenoscopy showed an irregular, nod-
ular, elevated, lesion on the greater curvature side of the
middle third of the stomach that was identified by biopsy
analysis as a well-differentiated adenocarcinoma. Abdominal
contrast-enhanced computed tomography (CT) revealed wall
thickening with homogeneous enhancement in the middle
part of the stomach, no enlarged lymph nodes in the perigas-
tric area, and no liver lesions. Under a clinical diagnosis of
T3NOMO stage ITA, according to the 8th International Union
Against Cancer (UICC) TNM classification [5], the patient
underwent laparoscopic gastrectomy with regional lymphad-
enectomy. During surgery, we noticed a whitish, small nod-
ule on the surface in the lateral segment of the liver (Fig. 1),
suspecting the liver nodule to be a metastasis. No lesions
were detected as liver metastasis from the gastric cancer by
intraoperative ultrasonography. We performed distal gastrec-
tomy with reginal lymphadenectomy for gastric cancer under
laparoscopy, and then the small hepatic nodule was removed
by partial resection of the lesion-containing liver segment
under a small incision measuring 6 cm in diameter on the
upper abdomen (Fig. 2). Because it was a small partial resec-
tion of the liver surface, we performed liver resection under
direct view in the small incision.

Macroscopically, the resected specimen of liver contained
a well-defined and non-encapsulated, whitish solid lesion
measuring 0.4 X 0.3 cm in diameter. Histological examina-
tion revealed epithelial cell proliferation of the bile ducts and
scant fibrous connective tissue stroma in the lesion (Fig. 3a).

Fig. 1 Intraoperative findings. A small, white nodule was apparent in
the lateral lobe of the liver (arrow)
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Fig.2 Postoperative view of partial resection of the liver. The small
nodule was resected by partial resection of the liver including the
hepatic lesion

The borders between the lesion and surrounding liver tissue
were distinct and no invasive growth was detected. The bile
tubules in the lesion comprised well-formed, bland, cuboidal
cells and duct formation without cell atypia or mitotic activ-
ity (Fig. 3b). The immunohistochemical examination showed
proliferating small bile ducts positive for cytokeratin (CK) 7
and CK19, and negative for monoclonal CEA and p53, with
a Ki-67 labeling index of 1% (Fig. 4). In addition, inflam-
matory cells which were positive for cluster of differentia-
tion (CD)3 (Fig. 5a) and CD45 (Fig. 5b) accumulated in the
hepatic lesion. Furthermore, tightly packed collagen fibers
were seen in the connective tissue of the lesion by Sirius red
staining (Fig. 5¢) and Azan—Mallory staining (Fig. 5d). We
also confirmed the diagnosis of a well-differentiated adeno-
carcinoma invading the gastric serosa, but with no lymph
node metastasis.

The patient’s postoperative course was uneventful, and his
hospitalization period was 11 days. He has been well with no
evidence of recurrence for 5 months following the operation.

Discussion

We present herein a rare case of intrahepatic BDA detected
in a patient with gastric cancer during laparoscopic distal
gastrectomy. BDASs are an extremely rare benign tumor, usu-
ally diagnosed incidentally during a physical examination,
surgery, or autopsy [6]. To the best of our knowledge, this
is the first reported BDA that was resolved during surgery
for gastric cancer.
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Fig.3 Pathological results from the liver lesion. Microscopic imag-
ing showed proliferation of the bile ducts with dense connective tis-
sue stroma (a). Hematoxylin and eosin staining; magnification, X10
(objective); black bar, 50 um. The epithelial cells of the proliferated

Fig.4 Immunohistochemical
examination of the liver lesion.
Immunohistochemical examina-
tion showed positive staining
for cytokeratin (CK) 7 (a) and
CK19 (b), but not for monoclo-
nal carcinoembryonic antigen
(CEA) or p53 (c¢). The Ki-67
labeling index was 1% (d).
Magnification, X20 (objective);
black bars 50 um

Based on an earlier histopathological study of 152 BDAs,
the tumors range in size from 1 to 20 mm in diameter (mean
of 5.8 mm) and are typically located immediately below the
liver capsule [1]. The small size and lack of specific tumor
characteristics or symptoms could account for the difficulty
in locating and qualitatively diagnosing BDAs, and in our
case, neither preoperative CT nor intraoperative ultrasonog-
raphy detected the 0.4 X 0.3-cm liver lesion. Because the vol-
ume of liver partial resection including the lesion was small
sized specimen, we did not submit it to an intraoperative his-
topathological consultation. Even if it was metastasis, addi-
tional resection of the liver was not carried out, because the

bile ducts were well differentiated with inflammation, but without
obvious cell atypia or mitotic activity (b). Hematoxylin and eosin
staining; magnification, X20 (objective); black bar 50 pm

whole lesion had been removed. Nevertheless, small-sized
BDA such as the present case gives an important warning of
overdiagnosis of liver nodules to surgeons in the hospitals
where the intraoperative histopathological consultation is
not available.

Furthermore, our case represented the so far unreported
occurrence of BDA with gastric cancer. Together, these find-
ings highlight that because the liver is a common metastatic
site of gastrointestinal cancer, thorough imaging examina-
tion of the liver is important when considering the optimal
therapeutic strategy for gastric cancer patients. Indeed,
despite no established treatments being prescribed for liver
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Fig. 5 Immunohistochemical
examination and connective tis-
sue staining of the liver lesion.
Immunohistochemical examina-
tion showed positive staining for
cluster of differentiation (CD)3
(a), CD45 (b). Sirius red stain-
ing (¢) and Azan—-Mallory stain-
ing (d) show abundant fibrous
component in the liver lesion.
Magnification, x20 (objective);
black bars 50 pm

metastasis of gastric cancer, chemotherapy is recommended
for patients with unresectable or recurrent gastric cancer
including liver metastases according to the Japanese gastric
cancer treatment guidelines [7]. When liver metastasis can-
not be determined by imaging modalities, histopathological
examination may be required to make a correct diagnosis,
as highlighted in this case wherein a BDA could not be dif-
ferentiated from liver metastasis during surgery.

Previous studies suggest that BDAs are usually subcapsu-
lar with a marked border without capsule, and are associated
with proliferated bile ducts containing inflammatory cells [2,
6, 8]. The typical BDA pathology is positive immunohisto-
chemical staining for CK7, CK19, and CD56, and negative
staining for Ki-67 and p53 [2]. In addition, BDAs larger
than 2 cm in diameter frequently show hypervascularity with
prolonged enhancement on dynamic CT, MRI, or angiogra-
phy, reflecting the fibrous tissues within the tumor, whereas
hepatocellular carcinoma usually shows definite washout
during the delayed phase of enhancement [6, 8]. In the pre-
sent case, the absence of significant structural and cellular
atypia or stromal invasion, and the immunohistochemical
profile confirmed BDA, despite the contrast-enhanced CT
not revealing the liver lesion even in the retrospective view.
To ensure both an accurate diagnosis and treatment for such
lesions, surgical resection is thus considered an appropriate
intervention, although BDAs are defined as benign tumors.

In recent years, contra-enhanced ultrasonography using
ultrasound contrast agents has been widely used in various

@ Springer

hepatobiliary diseases, permitting the characterization of
focal liver lesions due to its ability to demonstrate the vascu-
larity of the tumor [9, 10]. Furthermore, recent advances in
near-infrared fluorescence imaging using indocyanine green-
enabled visualization and detection of various cancers [11,
12]. These novel imaging diagnostic techniques might be
promising modalities to discriminate the malignant potential
of liver tumor during the operation.

In conclusion, BDA is a rare, benign tumor that is difficult
to distinguish from other liver lesions including metastatic
liver tumor or hepatocellular carcinoma in spite of recent
advances in imaging modalities. It is therefore important to
consider BDA in the differential diagnosis of liver tumor,
and further assessments by accumulation of additional cases
are needed to establish an accurate diagnostic strategy, the
etiological relationship between BDA and gastric cancer,
and the optimal treatment.
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