UCTN - Unusual cases and technical notes

Contrast-enhanced low mechanical index
endoscopic ultrasound (CELMI-EUS)

This report describes contrast-enhanced
low mechanical index endoscopic ultra-
sound (CELMI-EUS), a new real-time
technique with high resolution.

A 73-year-old man presented with unspe-
cific abdominal pain and suspected liver
cirrhosis (© Fig.1) and a pancreatic
mass. CELMI-EUS was performed using
the Hitachi 900 HV device combined
with an electronic echo endoscope (Hita-
chi/Pentax EG3870UTK; Hitachi, Tokyo,
Japan) and adapted dynamic contrast har-
monic wideband pulsed inversion soft-
ware, with low mechanical index (0.09 -
0.30), before and up to 180 seconds after
injection of 4.8 ml SonoVue (Bracco, Mi-
lan, Italy). To improve the contrast in mi-
crovessels, microbubble tracing imaging
(MTI) was applied.

Enhancement of the liver parenchyma
persisted for up to 5 minutes under con-
tinuous scanning conditions. No signifi-
cant destruction of bubbles was visualiz-
ed. CELMI-EUS revealed arterial rim
enhancement and delineated central ne-
crosis, typical signs of neuroendocrine
metastases (© Fig.2 and © Video 1). His-
tological examination revealed neuroen-
docrine tumor metastasis.

While EUS has become established over
the past 20 years, real-time contrast ap-
plications using low mechanical index
were restricted to the transabdominal ap-
proach [2]. Recent advances in technolo-
gy have supported the development of
new endoscopic systems, making it possi-
ble to use CELMI-EUS as with a recently
described prototype [3]. To distinguish
between contrast medium signals and
tissue signals, two ultrasound pulses
with a 180° inverted phase are sent out
at the same vector line. The received
echo information from these two pulses
is added, eliminating the linear informa-
tion of the fundamental (tissue) signals.
The nonlinear echo information of the
contrast media can be displayed

Contrast-enhanced endoscopic ultrasound
demonstrated peripheral rim enhancement of
a liver lesion, which was shown histologically
to be a metastasis of a neuroendocrine tumor
of the pancreas. (See also O Fig. 2.)
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Fig.2 Contrast-
enhanced endoscopic
ultrasound demonstrat-
ed peripheral rim
enhancement of a liver
lesion, which was
shown histologically to
be a metastasis of a
neuroendocrine tumor
of the pancreas. (See
also © Video 1.)

No.181/181

3870UTK  dCHI-W-R Contrast-Abd-Low 50mm  3870UTK dCHI-W-R Contrast-Abd-Low 50mm

M Conrast

BAiternate

Transmit Receive

Tissue information

Pulse 1

Erces O GEEE

1 B25s fToFi

Receive

. . Fig.3 To distinguish
Contrast information

between contrast
medium signals and
tissue signals, two

Pulse 2

ultrasound pulses with
a 180° inverted phase
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Result after summation

The received echo information from these two pulses is summed and the nonlinear echo information

from the contrast medium is displayed.

(© Fig.3) [3]. CELMI-EUS may improve
our understanding of morphologic imag-
ing methods through additional analysis
of functional criteria such as perfusion,
with better characterization of, for exam-

ple, tumors, lymph node staging, and or-
gan infiltration. This improved image
documentation will enhance confidence
in the method.
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