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EUS In liver Imaqin

e Liver Imaging : US, CT, MRI
CT, MRI - IMPROVEMENT IN TECHNOLOGIES
US — “ Poor — Cousin “ of abdominal imaging

e MR Imaging- compromised : patient mevement , claustrophobia, cost-expensive ,
availability , CE- side effects

e CT- Radiation(X20 in 20 Y) ,lodine administration
e US Imaging — safe, no radiation - “1* line “ imaging technique .. Limited
e US+ CEUS : improved visualization and characterization of lesions- by enabling the display of

parenchymal microvasculature - improved diagnosis

Table 2. Comparison of pooled per-lesion positive predictive value across modalities

Modality Overall <20 mm
S 77.4% <CEUS 71.1% <CEUS
e . (71.1,85.5) n = 10 <CT (55.6,77.6) n = 3 <GdMR
P = 94.5(41.1,97.6) <GxMR F = 68.2 <GxMR
(0, 80)
CEUS 89.3% >NEUS  89.6% >NEUS

(85.7,92.5) n = 17 >GdMR (89.5,89.6) n = 2 >CT
P = 89.6(59.5,97.7) <GxMR F =0
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Composition of US contrast agents

solubility= sulphur hexafluoride (SF) —remains inside the bubble in a liquid
environment (blood)

= strong echogenicity

e surrounded and stabiliezed by a highly elastic shell

(membrane of phospholipids)
= increased stability

When the microbubbles come in close contact with the gas filled

alveoli (gaseous environment) the gas from the microbubble

diffuses out through rhe exhaled air = rapid pulmonary elimination -



Sonovue-Pharmacokinetics & Safety

e SonoVue® is a pure blood pool agent- stay in the e SonoVue® is safe —low incidence of side effects
bloos stream and thus enhance the intravascular not nephrotoxic
compartement.

e Not licensed in pregnancy or during breast feeding
e It doesn’t extravagate in the interstitial space
. (in contrary to CT & MRI contrast agents which

NS : e Hypersensitivity/ allergic reaction —very low
distribute into the extracellular space)

e SonoVue® micro bubbles (2.5 microns) cross the
pulmonary barrier and therefore are present in the
arterial vascularisation

.
-




SonoVue® packaging

-ontents: Preparation:
® Vial with 25 mg lyophilizated powder Inject the saline into the vial
® Pre-filled syringe with 5 ml of saline solution Shake vigorously for 20 sec
Remove the desired volume
Admnistration :(Low MI technique)
= baseline US +/ -Doppler
- tranducer stable on lesion-image changed to
low MI
- bolus administration of contrast agent followed

by 5-10ml saline

- clip documention fo each vascular phase
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Approved indications of SonoVue

Sonovue is for use with ultrasound imaging to enhance the echogenicity of

the blood, which results in an improved signal to noise ratio.
LIVER - Sonovue improves display of the vascularity of liver lesions during Doppler
sonography, leading to more specific lesion characterisation.
FLL ( Focal Liver Lesions ) have characteristic enhancement patterns
which allows the deffintive diagnosis of lesion type

e CARDIO - Sonovue is a trans pulmonary echocardiography contrast
agent for use in patients with suspected or established cardiovascular
disease to provide pacifications of cardiac chambers and enhance left
ventricular endocardial border delineation.

e VASCULAR - Sonovue increases the accuracy in detection or exclusion of
abnormalities in cerebral arteries and extra cranial carotid or peripheral
arteries by improving the Doppler signal to noise ratio. SonoVue increases
the quality of the Doppler flow image and the duration of clinically-useful | B i
signal enhancement in portal vein assessment. :




Enhancement Pattern :
Liver receives blood from two sources:
Portal Vein (digestive blood)------------------- 70%-75%

Hepatic Artery "Proper" (arterial blood) 25%-30%

- all blood leaves together via the hepatic veins to the inferior vena cava

Phase starts end
Arterial — 10-20 sec 25-35 sec
—> informaion about degree and pattern of vascularity
Portal venous 3045 sec 120 sec
Late >120 sec approx. 240-360sec
—~>information about wash out from the lesion
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Characteristic Enhancement Patterns of FLL

Enhancement patterns of benign focal liver lesions
in the non cirrhotic and cirrhotic liver

Lesion Arterial phase Portal venous phase Late phase
Hemangioma

Typical features Peripheral nodular enhancement Partial/complete centripetal fill in Complete enhancement
ENH

Typical features Hyperenhancing from the center, Hyperenhancing Iso/ hyperenhancing
central scar Spoke-wheel arteries Unenhanced central scar Unenhanced

Feeding artery

Hepatocellular adenoma
Typical features Hyperenhancing, complete Isoenhancing Isoenhancing

Additional features Nonenhancing regions Hyperenhancing Slightly hypoenhancing

Focal fatty infiltration
Typical features Isoenhancing Isoenhancing Isoenhancing

Focal fatty sparing

Typical features Isoenhancing Isoenhancing Isoenhancing
Abscess

Typical features Peripheral enhancement, Hyper-/isoenhancing rim, Hyper
fisoenhancing rim no central enhancement no central enhancement no central enhancement

Enhanced septa Enhanced septa



Characteristic Enhancement Patterns of

Benign & Malignant FLL
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Benign FLL - Hemangioma
CEUS
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Fig. 1. The enhancement pattern of a hemangioma in CEUS - centripetal rim enhancement pattern
in the arterial phase, partial centripetal filling in the venous phase and homogenous complete
enhancement in the late phase (no washout - typical for a benign FLL).



Benign FLL - Hemangioma
CEUS

Hemangioma

Concordance of arterial phase imaging. Transverse
iImages of right lobe of liver at arterial phase

(a) microbubbleenhanced US and

(b) iodine-enhanced CT and

(c) portal venous phase gadolinium-enhanced T1-
All images show a similar pattern of bright peripheral

nedular enhancement (arrow).
This pattern progressed to complete fill-in on images (not shown).




Benign FLL - Hemangioma
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CEUS -HCC
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Fig. 2. The enhancement pattern of a HCC: hyperenhancement in the arterial phase, isoenhancement
in the portal phase, hypoenhancement in the late phase (washout in the late phase - typical for a
malignant lesion).

] Gastrointestin Liver Dis, March 2014 Vol. 23 No 1: 57-63









Benign FLL - HCC
CEUS
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Benign FLL - HCC
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Table 2. Comparison of pooled per-lesion positive predictive value across modalities

Modality Overall < 20 mm
NEUS 77.4% <CEUS 71.1% <CEUS
(71.1,85.5) n = 10 <CT (55.6,77.6)n = 3 <GdMR
P = 945 (41.1,97.6) <GxMR F = 68.2 <GxMR
(0, 80)
CEUS 89.3% >NEUS 89.6% >NEUS
(85.7,92.5) n = 17 >GdMR (89.5,89.6) n = 2 >CT
P = 89.6(59.5,97.7) <GxMR F =0
(o4 3 85.8% >NEUS 77.3% <CEUS
(82.4, 88.4) n = 50 <GxMR (67,84.5) n = 14 <GxMR
7’ = 87.8 (80.6, 92.8) P = 92.2(83.7, 96.7)
GdMR 83.6% <CEUS 87.5% >NEUS
(77.2, 87.5)n = 36 <GxMR (77,93.6)n = 10
> = 89.8 (80.2, 95.6) P = 87.2 (48.1, 96.8)
GxMR 94.2% SNEUS 9%4.1% >NEUS
(90.9, 96.3) n = 27 SCEUS (88.1,98.1)n = 7 S G Y
P = 844 >CT P =9l
(54.2, 95.1) >GdMR (19.9, 98.1)
>SpMR
SpMR 86.4% <GxMR 54.2%
n=1

(77.9,91.4) n = 16
P = 84.2(57.2,92.7)



Diagnostic algorithm for liver imaging:

CEUS as a triage test to reduce the use of CECT/CEMRI.

[ Conventional US j
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Macrogol 4000; Distearoylphosphatidylcholine;

Dipalmitoylphosphatidylglycerol Sodium; Palmitic acid,;

Sodium chloride 9 mg/ml (0.9%) solution for injection
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This medicinal product is for diagnostic use only.

SonoVue is for use with ultrasound imaging to enhance the echogenicity of the blood, which results in an

improved signal to noise ratio.

SonoVue should only be used in patients where study without contrast enhancement is inconclusive.
Echocardiography: 16.12.2014 -2 nwix

SonoVue is a transpulmonary echocardiographic contrast agent for use in patients with suspected or

established cardiovascular disease to provide opacification of cardiac chambers and enhance left ventricular

endocardial border delineation :2016 707 NW7IAN AN

Doppler of macrovasculature: 16.12.2014 -2 nwwix
SonoVue increases the accuracy in detection or exclusion of abnormalities in cerebral arteries and extracranial
carotid or peripheral arteries by improving the Doppler signal to noise ratio.
SonoVue increases the quality of the Doppler flow image and the duration of clinically useful signal
enhancement in portal vein assessment.

Doppler of microvasculature: 16.12.2014 -2 nwwix
SonoVue improves display of the vascularity of liver and breast lesions during Doppler sonography, leading to
re specific lesion characterisation.
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