
Usefulness of the artificial intelligence-mediated virtual
chromoendoscopy in peroral cholangioscopy

Chromoendoscopy is mainly used in
gastrointestinal endoscopy to enhance
the visibility of mucosal abnormalities in
the digestive tract, by applying stains to
the mucosa during endoscopy. The most
commonly used stain in chromoendos-
copy is indigo carmine, which can high-
light subtle changes when sprayed onto
the mucosa. Indigo carmine staining is
also expected to be useful for the diagno-
sis of biliary diseases on peroral cholan-

gioscopy (POCS). However, because the
bile duct lumen is usually filled with bile
or saline during POCS, it is difficult to
spray the indigo carmine. In addition, the
safety of spraying indigo carmine in the
bile duct is unclear.
This report presents the first case de-
monstrating the usefulness of virtual
indigo carmine chromoendoscopy (VIC)
on POCS using a “cycle-consistent adver-
sarial network” (CycleGAN), an artificial

intelligence technology which can con-
vert white-light images to VIC images.
VIC makes it easier to recognize the mar-
gins and surface irregularities of malig-
nant lesions on POCS.
A 74-year-old man was admitted to our
hospital with jaundice. Computed to-
mography showed wall thickening at the
distal bile duct. Endoscopic retrograde
cholangiopancreatography showed a
main lesion at the distal bile duct extend-
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▶ Fig. 1 Endoscopic retrograde cholan-
giopancreatography showed a main lesion
at the distal bile duct extending into the
left hepatic duct. We performed peroral
cholangioscopy (POCS) to determine the
extent of the resection required.

▶ Fig. 2 POCS showed stenosis of the en-
tire circumference at the distal bile duct.

▶ Fig. 3 An elevated lesion with an irregular surface structure at the hepatic bifurcation was
observed. Virtual indigo carmine chromoendoscopy (VIC) makes it easier to recognize the
surface irregularities of malignant lesions.

▶ Fig. 4 VIC made it easy to recognize the margin of the lesion, and the surface structure of
the benign area also could be observed clearly.
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ing into the left hepatic duct (▶Fig. 1).
We therefore performed POCS to deter-
mine the extent of the resection required.
POCS showed stenosis of the entire
circumference at the distal bile duct
(▶Fig. 2). An elevated lesion with an
irregular surface structure at the hepatic
bifurcation (▶Fig. 3, ▶Fig. 4) and a flat
elevated lesion at the root of the right
hepatic duct (▶Fig. 5) were observed.
CycleGAN generated VIC images, which
made it easier to recognize clearly the
surface irregularity of the lesion at the
hepatic bifurcation (▶Fig. 3, ▶Fig. 4)
and the margin of the flat elevated lesion
(▶Fig. 5, ▶Video 1). Both lesions proved
to be malignant on biopsy. Left hepatec-

tomy and pancreatoduodenectomy were
performed, and R0 resection was
achieved.
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Video 1 Virtual indigo carmine chromoendoscopy (VIC) on peroral cholangioscopy
using a “cycle-consistent adversarial network” (CycleGAN), an artificial intelligence tech-
nology which can convert white-light images to VIC images.

▶ Fig. 5 With VIC, it was also possible to observe clearly the margin of a flat elevated lesion at
the root of the right hepatic duct.
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