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‘ The Ultrasound Tool-box

¢ Ultrasound of liver

— B mode

— B-Flow

— Doppler
® Color Doppler :
® Pulsed Doppler e

— Elastography :
® Strain imaging .00 ©
® Shear wave

— Contrast-US (CEUS)
® US-guided liver biopsy (Menghini and Pistol)
® US-guided ablation techniques
® Sonoporation therapy
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World map of CEUS

Global Contrast-Enhanced Ultrasound
(CEUS)

Click on any country shaded in orange to see the commercially available agent(s).

I (Agent(s) commercially available)

B (No agent commercially available at this time)




Available agents for liver CEUS

® Definity/Luminity (Lantheus Medical Imaging, Inc.,
North Billerica, MA, USA)
e SonoVue/Lumason (Bracco Suisse SA, Geneva, Swit-

zerland)
® Optison (GE Healthcare AS, Oslo, Norway)
e Sonazoid (GE Healthcare AS, Oslo, Norway)
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Guidelines for CEUS 2011

The EFSUMB Guidelines and Recommendations on the
Clinical Practice of Contrast Enhanced Ultrasound
(CEUS): Update 2011 on non-hepatic applications
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New CEUS guidelines 2020
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ls CEUS safe?

RECOMMENDATION 1
Intravenous use of UCAs in adult populations is safe (LoE 2)
(Pro 28, Abs 0, Against 0).

RECOMMENDATION 2

Intravenous use of UCAs in pediatric populations is safe
(LoE 3) (Pro 28, Abs 0, Against 0).

RECOMMENDATION 3

Intracavitary use of UCAs is safe (LoE 2) (Pro 27, Abs 1,
Against 0).
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Phospholipids

[—*]

~

Hydrophobic chain

Hydrophilic pole

2f,



Q@ :
‘ Sonazoid

* Membrane 1s hydrogenated egg phosphatidylserine sodium (HEPSNa)
* The gas 1s perfluorobutane (PFB)
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3 Phases of Liver Perfusion

¢ Arterial phase
— 0-30 sec.

® Portal phase
— 30-120 sec.

® Sinusoidal phase
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(Parenchymal)
— 2-4(5) min

® Postvascular phase
— 6-30 min
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Indications - Liver

Detection of focal lesions

— metastasis

Characterisation of benign focal lesions
— FNH, haemangioma, adenoma

In cirrhosis: Characterize nodules / HCC
Guiding of biopsies

Guiding of intervention,- eg. ablation

National Centre for Ultrasound in Gastroenterology




Focal Liver Lesions
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| Hyperplasia

| Metastases

| Metastases

Arterial phase

Portal phase

Sinusoidal phase
(parenchimal)

Globular enhancement
from the periphery

Centripetal filling

Progressive enhancement
(iso to hyperechoic)

1. Strongly hyperechoic
2. In 40% of cases
spoke and wheel pattern

Moderately
hyperechoic
or Isoechoic

Moderately hyperechoic
or Isoechoic

(central scar visible
in 40% of cases)

Strong homogeneous
enhancement of short
duration (capsular vessels)

Isoechoic

|soechoic

Enhancement
1.Homogeneous
2.Inhomogeneous

Slightly hypoechoic

Slightly or strongly
hypoechoic

1. Hyperechoic
2. Possible central area of
necrosis in large lesions

Slightly hypoechoic

Strongly hypoechoic

1.No enhancement
2.Peripheral rim

Slightly hypoechoic

Strongly hypoechoic
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Haemangioma

Peripheral globular contrast pooling in arterial phase

Globular enlargement and centripetal fill-in
Nicolau (2004):

— 19 of 22 hemangiomas could be correctly identified in
the late phase (86.4%) and 18 in the vascular phase
(81.8%).

Ding (2005):
— sensitivity of 96.3% and specificity of 97.5%

when centripetal fill-in enhancement was regarded as
a positive finding of hemangioma.
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Peripheral Globular Enhancement
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...with slow sentripetal filling

National Centre for Ultrasound in Gastroenterology



Haukeland US NSGU
&Y 09/09/14 12:25:58

ADM

M 0.8 Tis1.2 C1-5
Abdomen

5-AO%

100| ys NSGU
2:39:21

ADM

MI0.8 TIs1.2 C1-5
Abdomen
FR 20

Frq 4.0
-Gn 64
_SIA 1N

Map Fi1
‘D 170
-DR 66

5-AO% 100




&
w.

Focal Nodular | » 4
Hyperplasia-FNH% sl

|

o

B

FNH- a centrifugal stellate branching in early arterial
phase

Spoke wheel pattern in approx 40%
Intense homogenous uptake

Iso- or hyperechoic lesion is seen in portal venous
phase.

With these characteristic features:

— sensitivity and specificity of contrast-enhanced
low MI real-time US are 87.6% and 94.5%,
respectively

— Di Stasi 1996
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Liver cell adenoma

Liver cell adenoma (LCA) is a rare primary

benign neoplasm found mainly in young —

women with a history of oral contraceptive use

The hypervascularity of adenomas can be
demonstrated on Doppler,- sentripetal

CEUS identification of the early and homogeneous
hyperechoic enhancement in the periphery of the
tumor, reflecting the presence of the subcapsular
feeding arteries.

The enhancement of LCA in the portal and late
phases is nearly comparable with that of liver
parenchyma, but LCA can remain slightly hypoechoic
In relation to the adjacent liver
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Sinusiodal Phase
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Liver Metastasis ?

Before contrast injection
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Liver Metastasis ?

After contrast injection 1n late phase
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‘ Early wash-out typical for mets

Not easily observed on CT and MRI
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’High-Frequency 9 MHz LA probe
Post-vascular phase (Kupffer)

T1: 11:02
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HCC facts
HCC - The great imitator

® Increasing incidence world-wide

® 90% has known ethiology

® AFP has limited sensitivity (approx. 60%)
® Most frequent: Alcohol (25%) and HCV

® NASH is increasing in incidence, thus feeding
the HCC growth

® Barcelona criteria: 2 independant imaging
methods are needed to avoid biopsy

National Centre for Ultrasound in Gastroenterology



The Sequence of HCC Development

ormal arterial S
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LRN ~ LGDN ~ HGDN ~ e-HCC ~wdHCC ~ classical HCC
early HCC

from: Matsui, Clin Hep Gastro, 2005.
(based on CT-arterioportal-angiography)
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CEUS in HCC

RECOMMENDATION 16

CEUS can be utilized in first line to characterize FLL found in
patients with liver cirrhosis to establish a diagnosis of malig-
nancy (CEUS LR-M) or specifically of HCC (CEUS LR-5), but CT
or MR imaging remain required for accurate staging unless
contraindicated (LoE2, weak recommendation) (Pro 29,
Abs 0, Against 0).

RECOMMENDATION 17

CEUS can be utilized when CT or MR imaging is inconclusive,
especially in FLL in cirrhotic liver not suitable for biopsy, to as-
sess the probability of a lesion to be an HCC (LoE3, weak
recommendation) (Pro 29, Abs 0, Against 0).
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CEUS in cirrhosis (AlH) — HCC?
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‘ Probability of HCC in Cirrhosis

Which nature 1s expected to have a focal liver lesion newly detected in
a cirrhotic liver?

From a likelyhood approach:
65% HCC 1f 1-2cm,
85% HCC 1f 2-3cm,
>90-95% 1 >3 cm

If not an HCC, consider:

1.Regenerative dysplastic nodule

2.Hemangioma
3.Cholangiocellular carcinoma
4.Lymphoma

National Centre for Ultrasound in Gastroenterology






Surveillance

International guidelines recommend
surveillance of populations at high risk with
abdominal ultrasound every six month with or
without alpha fetoprotein (AFP)

— All patients with liver cirrhosis

— HBYV carriers?

At a cutoff value of 20 ng/mL, AFP was found to have a sensitivity
between 49% and 71% and a specificity between 49% and 86% in
detecting HCC smaller than 5 cm

Hepatocellular carcinoma. Vogel et al. www.thelancet.com Published online September 6, 2022 https://doi.org/10.1016/S0140-6736(22)01200-4
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HCC survelllance — new study

Surveillance
status

—"'No surveillance
—Surveillance

~— Censored
~+—Censored

E
E
A
2
5
S
E
3
()

60.00 100.00 120.00

Follow-up time
Number at risk

Surveillance: 1073 481 269 117
Non-surveillance: 1638 526 253 119

Thorn et al., J Hepatocell carc 2023
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FNH versus HCC




‘New European Guidelines on CEUS

Paul S. Sidhu, Vito Cantisani, Christoph F. Dietrich,
Odd Helge Gilja, Adrian Saftoiu, Eva Bartels,

Michele Bertolotto, Fabrizio Calliada, Dirk-André Clevert,
David Cosgrove, et al.

With compliments of Georg Thieme Verlag www.thieme.de

The EFSUMB Guidelines and
Recommendations for the
- Clinical Practice of Contrast-

Enhanced Ultrasound (CEUS) in
Non-Hepatic Applications:

Update 2017 (Long Version)

Includes 74 recommendations

National Centre for Ultrasound in Gastroenterology EurJ Ultl"CZSOMI’ld 2018
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‘ Non-liver CEUS Applications

® Gallbladder tumors B o T
. | ——
¢ Kidney scanning St i 8
3‘5"“' o g
® Pancreas |

® Bladder reflux

* Blaunt abdominal trauma =
® Transcranial scanning
¢ Spleen

® Intestines

¢ ...>30 clinical applications of CEUS
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Gallbladder Tumor? or Sludge?
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Female-65 years
Chronic subcostal pain
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CEUS of gallbladder
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Pancreas: PDAC vs. NET

RECOMMENDATION 25

In solid pancreatic lesions detected on ultrasound, CEUS can
be used to reliably characterize ductal adenocarcinoma (LoE
1a, GoR A). Broad consensus (18/0/2, 90 %)

RECOMMENDATION 26

CEUS can be used to distinguish between pancreatic ductal
adenocarcinoma and neuroendocrine tumors (LoE Ta,
GoR A). Strong consensus (20/0/0, 100 %)

National Centre for Ultrasound in Gastroenterology



Pancreatic Cancer
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Patient History

Female, born 1961
Watery diaorrhea since spring 2009

Weightloss 10 kg
CT: One lesion in the tail of the pancreas

EUS: Showed 2 lesions in the pancreas
External ultrasound...
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B-mode Pancreatic Lesions




Elastography
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Pancreatic Tumor — High-f CEUS
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Crohn Patien
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‘ CEUS of Jejunal loop and
surrounding tissue
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Konklusjon

Kontrast-undersgkelser har etablert seg i klinikken med
over 30 indikasjoner

SonoVue og Sonazoid er lett a anvende i klinisk praksis
og forlenger ikke undersgkelsestiden mer enn 5-10
minutter

Uklare CT-funn blir na henvist til UL med kontrast

Kontrastundersgkelser av fokale lever lesjoner
diskriminerer mellom benigne og maligne lesjoner og
bedrer karakteriseringen av benigne lesjoner

CEUS er trygt a bruke bl.a. ved alvorlig nyresvikt

National Centre for Ultrasound in Gastroenterology
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