
Color overlay of contrast-enhanced endoscopic ultrasound for
pancreaticobiliary disease

Contrast-enhanced endoscopic ultra-
sound (CE-EUS) has been considered an
important examination for visualization
of blood flow and for its contribution to
more accurate diagnosis in various con-
ditions of the pancreaticobiliary region
[1–5]. However, the conventional black
and white mode may limit visual discern-
ibility. A new EUS processor (EU-ME3;
Olympus Co., Tokyo, Japan) has been
equipped with a novel color overlay
mode, which could potentially augment
the perception of contrast agents, en-
hancing the utility of CE-EUS.We present
three cases in which the color overlay
mode of CE-EUS improved visualization
during observation and tissue acquisi-
tion (▶Video 1).
Case 1: CE-EUS was performed for a pa-
tient with intraductal papillary muci-
nous neoplasm with nodules (▶Fig. 1).
The color overlay mode offered a far
clearer visualization of the contrast-en-
hanced nodules within the cyst, com-
pared with the conventional mode
(▶Fig. 2, ▶Video 1).
Case 2: A patient with intrahepatic chol-
angiocarcinoma whose lesion localiza-
tion and boundaries were unclear with
various imaging modalities underwent
CE-EUS for observation. By utilizing color
overlay mode, regions devoid of contrast
agent within the tumor were better deli-

neated, facilitating lesion localization
(▶Fig. 3).
Case 3: A patient suspected of having an
expansile necrotizing tumor in the head
of the pancreas was scheduled for EUS-
guided tissue acquisition (▶Fig. 4). Via-
ble tissue sampling is paramount to en-
hance diagnostic yield. However, discern-
ibility was challenging on conventional
CE-EUS. By applying color overlay mode,
contrast particles were clearly identified,
leading to efficient sampling (▶Fig. 5).
Technological advances in endoscopic
equipment allow endoscopists to per-
form the procedure more accurately.

The newly introduced color overlay
mode may increase accuracy and reduce
endoscopists’ stress during EUS proce-
dures.
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E-Videos

▶ Fig. 1 Case 1: Magnetic resonance
cholangiopancreatography image of a
branch duct intraductal papillary muci-
nous neoplasm in the pancreatic head.

▶ Fig. 2 Case 1: Contrast-enhanced endoscopic ultrasound indicated enhanced mural
nodules in the branch duct intraductal papillary mucinous neoplasm. a Left: B-mode;
right: normal contrast-enhanced mode. b Left: B-mode; right: color overlay mode.
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▶ Fig. 3 Case 2: a Magnetic resonance cholangiopancreatography indicated left hepatic
duct obstruction. b Contrast-enhanced computed tomography indicated obstruction and
upstream dilation of the left hepatic duct; however, no obvious mass could be noted in the
obstructed area. c Left: B-mode; right: normal contrast-enhanced mode. d Left: B-mode;
right: color overlay mode. The numerous adjacent vessels and dilated bile ducts made it dif-
ficult to recognize the mass lesion in the conventional black and white contrast-enhanced
endoscopic ultrasound mode. On switching to color overlay mode, hypovascular areas with-
out orange contrast particles appeared and the lesions causing biliary obstruction could be
identified (dashed circle).

Video 1 This video presents three cases in which the color overlay mode of contrast-en-
hanced endoscopic ultrasound improved visualization during observation and tissue acqui-
sition.

▶ Fig. 4 Case 3: Contrast-enhanced
computed tomography image indicated
a hypovascular pancreatic head tumor,
50mm in diameter, with multiple liver
metastases. It was suspected that the
inside of the tumor was necrotic.
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▶ Fig. 5 Case 3: a There was a large mass lesion in the pancreatic head, which was hypovas-
cular, and no viable location could be recognized by conventional contrast-enhanced endo-
scopic ultrasound (EUS). b In the color overlay mode, the contrast color map was overlaid
onto the B-mode, so the lesion and blood flow could be well recognized even after switching
to single view. EUS-guided tissue acquisition from the viable area was performed.
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