
Diagnosis of an intraductal papillary neoplasm of the bile duct
with fibrovascular stalks using detective flow imaging

Intraductal papillary neoplasm of the bile
duct (IPNB) is a type of epithelial tumor
characterized by papillary proliferation
within the bile duct. It is defined histo-
logically as a papillary or villous neoplasm
covering the delicate fibrovascular stalks
within the bile ducts [1, 2]; however,
imaging of the fibrovascular stalks has
not previously been reported in IPNB.
Recent studies have reported on the use-
fulness of detective flow imaging (DFI)
during endoscopic ultrasound (EUS) for
the detailed evaluation of vessels in pan-
creaticobiliary disease, without the use
of contrast agents [3–5]. Herein, we de-
scribe the usefulness of DFI in identifying
the fibrovascular stalks in IPNB.
The patient was a 79-year-old man refer-
red to our hospital for detailed examina-
tion of intrahepatic bile duct dilatation.
Marked dilatation of the left intrahepatic
bile duct and a suspected intrahepatic
bile duct tumor were observed on con-
trast-enhanced computed tomography
and magnetic resonance cholangiopan-
creatography (▶Fig. 1). EUS confirmed
the presence of a tumor with papillary
growth within the dilated bile duct. Eval-
uation of tumor hemodynamics using
enhanced flow (e-Flow) imaging failed to
detect blood flow signals within the tu-
mor (▶Fig. 2). Even evaluation with con-
trast-enhanced harmonic EUS showed
that homogeneous enhancement of the
tumor made the evaluation of tumor
hemodynamics impossible (▶Fig. 3). In
contrast, on DFI, dendritic vessels were
observed within the tumor, indicative of
a possible fibrovascular stalk (▶Fig. 4).
Surgical resection of the left liver lobe
and extrahepatic bile ducts confirmed
the presence of fibrovascular stalks in
the tumor and therefore the diagnosis of
IPNB (▶Fig. 5; ▶Video 1).
To our knowledge, this is the first report
on the use of DFI to detect dendritic
vessels within an intrahepatic bile duct
tumor. DFI, which can capture tumor
hemodynamics not detectable by con-

▶ Fig. 1 Marked dilatation of the left intrahepatic bile duct and a suspected intrahepatic bile
duct tumor (yellow arrowheads) are shown on: a contrast-enhanced computed tomography;
b magnetic resonance cholangiopancreatography.

▶ Fig. 2 Views during enhanced flow (e-Flow) imaging for evaluation of tumor hemodynam-
ics showing failure to detect blood flow signals within the tumor.

▶ Fig. 3 Contrast-enhanced harmonic endoscopic ultrasound image showing homogeneous
enhancement of the tumor that makes evaluation of tumor hemodynamics impossible.
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ventional blood flow imaging, may be
useful in differentiating intrahepatic bile
duct tumors, including IPNB.
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Video 1 Detective flow imaging (DFI), a novel imaging technique for low velocity blood
flow, is used to identify the fibrovascular stems in intraductal papillary neoplasm of the bile
duct (IPNB) that could not be detected by conventional imaging modalities.
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▶ Fig. 4 View during detective flow imaging (DFI) showing dendritic vessels within the
tumor, which are indicative of a possible fibrovascular stalk.

▶ Fig. 5 Fibrovascular stalks are seen in the tumor (yellow arrowheads), which was confirmed
to be an intraductal papillary neoplasm of the bile duct, on: a detective flow imaging; b mi-
croscopic appearance of the surgically resected left liver lobe and extrahepatic bile ducts.
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