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Tok krve na parenchymoveé urovni

* Krev jednak ultrazvukove viny spatne odrazi, okolni mekkeé tkane
navic vykonavaji pohyb s podobnou rychlosti jako ma krev, ktera
jimi protéka. Timto vznikaji nezadouci pohybove artefakty.

* Proto toky na urovni parenchymove mikrovaskularizace nemohou
byt konvencnimi technikami zobrazeny.
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Kontrastni latka -o-
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* Pokud do krve dodame latku, ktera bude mit velky rozdil Iv
akustické impedance pfi srovnani s mékkymi tkanémi, muzeme
mikrocirkulaci vizualizovat.

« K tomuto se vyuzivaji kontrastni latky na bazi plynu s moznosti
presunu z malého do velkého krevniho reciste.

« Velikostni limitaci predstavuje kalibr plicnich kapilar, castice plynu
musi byt mensSi nez 10um.

« Pokud by se mikrobubliny plynu aplikovaly do krevniho obehu
volng, velmi rychle by se rozpoustely. Vlastni plyn je tedy jeste
zavzat do ochranneho bio kompatibilniho obalu.
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SonoVue

« Na nadem pracovisti pouzivame v Ceské republice registrovanou

kontrastni latku slozenou z plynu fluoridu siroveho
stabilizovaného fosfolipidovou membranou SonoVue (Bracco

Imaging S.p.A.)

? phospholipid molecule
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« 25 mg lyofilizovaneého prasku v atmosfére fluoridu sirového
« 5 ml fyziologického roztoku

* Rozpustit a 20s protrepavat

* Vysledny roztok obsahuje 8 pl/ml Sk,

« Suspenze vykazuje stabilitu cca 6 hodin
» Aplikace bolusove I.v. + proplach FR
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Technika zobrazeni

« Chovani mikrobublin v
ultrazvukovem vineni je unikatni. Pri
interakci ultrazvukove viny s
mikrobublinou dochazi dusledkem
vysokého tlaku ke kompresi a
naslednemu rozpinani plynové
naplné. Vzhledem k fyzikalnim
T T E—— vlastnostem plynu je expanze

e © 0@ @ mnohem vétsi nez stlaceni.

B o= B [ « Dusledkem je asymetricka oscilace

bublin, ktera produkuje vyssi
harmonické frekvence.
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Pulzni inverze Amplitudova modulace
Pulse Inversion Power Modulation
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Side by side displej
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16 Dec, 2024 - EASL
New EASL Clinical Practice Guidelines on Hepatocellular Carcinoma

oY, JOURNAL OF
99EASL | HEPATOLOGY

Indikace

Clinical Practice Guidelines

JOU R N AL CrossMark
OF HEPATOLOGY

: \ . EASL Clinical Practice Guidelines on the management of benign

@ Thieme liver tumours™

European Association for the Study of the Liver (EASL)*
Guidelines and Good Clinical Practice Recommendations for Contrast
Enhanced Ultrasound (CEUS) in the Liver - Update 2020

WFUMB in Cooperation with EFSUMB, AFSUMB, AIUM, and FLAUS

Hepatocellular

Aktualisierte Leitlinien und Empfehlungen fiir die gute klinische @ Thieme

Praxis fiir CEUS der Leber
The EFSUMB Guidelines and Recommendations for the Clinical

Practice of Contrast-Enhanced Ultrasound (CEUS) in Non-Hepatic
QIL'::::;:Jh F. Dietrich™ 2*, Christian Pallson Nolsee**, Richard G. Barr®, Annalisa Berzigotti®, Peter N Burns®, ApplicatiOHS: U Pdate 201 7 (Long VerSion)

Vito Cantisani’, Maria Cristina Chammas®, Nitin Chaubal®, Byung lhn Choi'?, Dirk-André Clevert'!, Xinwu Cui'?, Yi Dong'?,
Mirko D’Onofrio™, |. Brian Fowlkes'3, Odd Helge Gilja'®, Pintong Huang'?, Andre Ignee®, Christian Jenssen’?,

Die EFSUMB-Leitlinien und Empfehlungen fiir den klinischen Einsatz

Yuko Kono?°, Masatoshi Kudo?', Nathalie Lassau??, Won Jae Lee??, Jae Young Lee?*, Ping Liang?, Adrian Lim?2%, des kontrastverstarkten UltraSCha"S (CEUS) bei niCht'hepatiSChen
Andrej Lyshchik??, Maria Franca Meloni®3, Jean Michel Correas?®, Yasunori Minami3?, Fuminori Moriyasu3!, .
Carlos Nicolau??, Fabio Piscaglia’, Adrian Saftoiu34, Paul S. Sidhu®®, loan Sporea3®, Guido Torzilli*’, Xiaoyan Xie3%, Anwendungen: Update 201 7 (l.angVEI'SIOII)

Rongqin Zheng®®

Authors
Paul S. Sidhu', Vito Cantisani?, Christoph F. Dietrich?, Odd Helge Gilja%, Adrian Saftoiu®, Eva Bartels®, Michele Bertolotto?,
Fabrizio Calliada®, Dirk-André Clevert®, David Cosgrove'?, Annamaria Deganello’, Mirko D’Onofrio™!,

' C E Us Ll -RADS® v20 1 7 C ORE Francesco Maria Drudi'?, Simon Freeman'3, Christopher Harvey'4, Christian Jenssen's, Ernst-Michael Jung'®,

- Andrea Sabine Klauser!’, Nathalie Lassau'®, Maria Franca Meloni'?, Edward Leen??, Carlos Nicolau?', Christian NolsoeZ2,
(For CEUS W|th Pure BIOOd P°°| Agents) Fabio Piscaglia??, Francesco Prada?4, Helmut Prosch?®, Maija Radzina?%, Luca Savelli?’, Hans-Peter Weskott?3,

Hessel Wijkstra?®
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|. CEUS jater

& Thieme

Guidelines and Good|Clinical Practice|lRecommendations for Contrast
Enhanced Ultrasound (CEUS) in the|Liver}- Update 2020

WFUMB in Cooperation with EFSUMB, AFSUMB, AIUM, and FLAUS

I Anamnéza, predchozi dokumentace, zname laboratorni
abnormality, konvencni zobrazeni (B a Doppler mod), segment,

velikost

Low risk pacient (incidentalom)
+ onkol.anamneéza
Cirhoticky terén

RECOMMENDATION

10

CEUS is recommended as the first-line imaging technique for

the characterization of

incidentally detecte_d,] indeterminate

FLL at US in patients with non-cirrhotic liver and without a his-

tory or clinical suspicion of malignancy (LoE 1, strong recom-
mendation) (Pro 30, Abs 2, Against 0).

FAKULTNI MUNT
BANG _CICE MED

RECOMMENDATION 9

Before performing CEUS to characterize FLLs, it is recommen-
ded to perform a systematic liver examination using B-Mode
and Doppler US (LoE 5, strong recommendation) (Pro 32,
Abs 0, Against 0).

RECOMMENDATION 11

CEUS is suggested as the first-line imaging technique for the
characterization of FLL detected with US in patients with
non-cirrhotic liver with a history or clinical suspicion of malig-

nant disease (LoE 2, weak recommendation) (Pro 31, Abs 0,
Against 0).

www.fnbrno.cz



Charakterizace fokalnich jaternich lézi

« CEUS jako metoda prvni volby u pacientu s kontraindikaci pro CT
a MRI

« CEUS jako metoda volby u nekonkluzivnich ceCT/ceMRI
vysetreni

phase start (sec) end (sec)

arterial 10-20 30-45

portal venous 30-45 120

late >120 bubble disappearance

(approx. 4-8 min)

: FAKULTNE MUNI post vascular >8min approx. 30 min
BRNO MED



Benigni solidni FLL

Hepatic haemangioma

C In patients with a normal or healthy liver, a hyperechoic
lesion is very likely to be a liver haemangioma. With
typical radiology (homogeneous hyperechoic, sharp
margin, posterior enhancement, and absence of halo
sign) in a lesion less than 3 cm, ultrasound is sufficient
to establish the diagnosis (evidence level lI-2, grade of
recommendation 1)

C In oncology patients jor those with underlying liver

~disease, contrast enhanced imaging (CEUS, CT
or MRI) is required (evidence level lI-2, grade of
recommendation 1)

. The diagnosis by contrast enhanced imaging is based
on a typical vascular profile characterized by peripheral
and globular enhancement on arterial phase followed
by a central enhancement on delayed phases. MRI
provides additional findings such as lesion signal on
T1-, T2- weighted sequences, and diffusion imaging
(evidence level lI-2, grade of recommendation 1)

. Due to its benign course, imaging follow-up is not
required for typical haemangioma (evidence level -2,
grade of recommendation 1)

C Pregnancy and oral contraceptives are not
contraindicated (evidence level lll; grade of
recommendation 2)

CEUS can be used to characterize

. Conservative management is appropriate for t

Focal nodular hyperplasia

. CEUS, CT, or MRI can diagnose FNH with nearly
100% specificity when typical imaging features are
seen in combination (evidence level II-2, grade of
recommendation 1)

C MRI has the highest diagnostic performance overall.
' ' ic accuracy by CEUS is achieved
(evidence level II-2, grade of

he
in FNH less than 3 cm
recommendation

C For a lesion typical of FNH follow-up is not necessary,
unless there is underlying vascular liver disease
(evidence level lll, grade of recommendation 2)

C Treatment is not recommended (evidence level |I-3,
grade of recommendation 2)

RECOMMENDATION 15

—

Female
(irrespective of size)

Y

Suspected
HCA

l

Contrast enhanced MRI

document size (+/- subtype)

Advise lifestyle
change

Repeat MRI after
6 months

!

v

1

Male
(irrespective of size)

<5 cm stable
or reduced in size

>5 cm or significant*
increase in size

hepatic abscess|in the

cases (evidence level Il-2, grade of recomm 3y hropriate clinical setting (LoE 2, weak recommendation)

FAKULTNI MUNT
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(Pro 24, Abs 2, Against 1).

~.

1 year MRI

Y

Stable or
reduced size

l

/'

Annual imaging

Resection
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lesion

hemangioma

typical features

additional features

FNH

typical features

additional features

hepatocellular adenoma

typical features

additional features

focal fatty infiltration
typical features

focal fatty sparing
typical features
abscess

typical features

additional features

simple cyst

typical features

Arterial phase

peripheral nodular
enhancement

small lesion: complete,
rapid centripetal
enhancement

hyperenhancing from the

center, complete, early

spoke-wheel arteries

feeding artery

hyperenhancing,
complete

nonenhancing regions

isoenhancing

isoenhancing

peripheral enhancement,

no central enhancement

enhanced septa

hyperenhanced liver
segment

nonenhancing

portal venous phase

partial/complete
centripetal fill in

hyperenhancing

unenhanced central
scar

isoenhancing

hyperenhancing

nonenhancing regions

isoenhancing

isoenhancing

hyper-/isoenhancing
rim, no central
enhancement

hypoenhancing rim
enhanced septa

hyperenhanced liver
segment

nonenhancing

late phase

Incomplete or complete
enhancement

nonenhancing regions

iso/hyperenhancing

unenhanced central
scar

isoenhancing

slightly hypoenhancing

nonenhancing regions

isoenhancing

isoenhancing

hypoenhancing rim, no
central enhancement

nonenhancing

post-vascular phase

iso/slightly hypo-
enhancing

nonenhancing regions

isofslightly hyper-
or hypoenhancing

isoenhancing

isoenhancing

hypoenhancing rim

nonenhancing

www.fnbrno.cz



Maligni solidni FLL

Metastazy — nejcastejsi maligni leze jater

* Hepatocelularni karcinom v necirhotickém terénu, HCC
* Intrahep. cholangiocelularni karcinom, ICC

* Lymfom

US, CT and MRI [45, 118].|Contrast washout in the PVP and LP|i5
the most important feature to determine malignancy |2, 3].
Almost all metastases show this feature, regardless of the
enhancement pattern in the AP. Very few exceptions to this rule
have been reported, mainly in liver metastases of neuroendocrine
tumors and atypical HCC (» Table 3).
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tumor

metastasis
typical features

additional features

HCC

typical features
additional features
cholangiocarcinoma

typical features

additional features

FAKULTNi
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arterial phase
(10-305s)

rim-enhancement

complete enhancement

hyperenhancement

nonenhancing regions

hyperenhancing

nonenhancing regions

rim-like hyperenhance-
ment,

central hypoenhancement

nonenhancing regions

inhomogeneous
hyperenhancement

portal venous phase
(20-1205)

hypoenhancing

nonenhancing regions

isoenhancing

nonenhancing regions

hypoenhancing

nonenhancing regions

late phase
(120-300s)

hypo/nonenhancing

nonenhancing regions

hypo/nonenhancing

nonenhancing regions

hypo/nonenhancing

nonenhancing regions

post vascular phase
(> 10 min)

hypo/nonenhancing

nonenhancing regions

hypo/nonenhancing

nonenhancing regions

hypo/nonenhancing

nonenhancing regions
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FLL v cirhotickém terénu

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).

* Doporuceno vyuzivat standardizovany system LI-RADS
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Cirrhosis

~

Highirisk - Yes Chronic HBV infection No Lowsk
of HCC : of HCC
Current or previous HCC
Will immediate
( CT/IMRIICEUS > (LI-RADS 1-4 ~| diagnosis change
i decision?
Imaging in |
l 3 months | A2 =
LI-RADS M
Y 7 l Y
[IRADS 5 - (Hee) -
T ] T
6 {(Chest-abdomen-) i 6
B ! ; In all cases ! @
Imaging prognostic features | pelvic CT ! Histological prognostic features
* Necrosis-ischaemia :‘_‘_'_'_‘_‘_'_'_‘_"_'_‘_‘_‘_‘_“_'_“_‘_'_l’_‘_'_‘_‘_'_'_"_“_'_‘_‘_'_"_"_"_‘_‘_‘_‘_: « Differentiation grade
* Infiltrative form . | If surgery or loco-regional | * Vascular, neural or lymphatic
* Blood products 1| Liver ECA-MRI ’ zerapies . | infiltration
 Capsule disruption I\:_________““__,_“_[ ___________________ ," * Macrotrabecular-massive,
& Fat in mass J :,;--------------; ----------------------- \: \__Progenitor
'| Liver HBA-MRI In selected cases |
1 ) ,'
=eooes)-) f
[ Tumour stage ]
Very early Early Intermediate Advanced Terminal
BCLC O BCLCA BCLC B BCLC C BCLC D

/ww.fnbrno.cz



[ Observation in high risk patient ]

LI- RADS -

Neinvazivni diagnostika ;
HCC by méla byt I
postavena na kritériich Tumor in vein (R34S " edtctor e
|I-RADS CT/MR v2018, |
LI-RADS CEUS v2017. CEUS Diagnostic Table

P ro C E U S : Arterial phase No APHE APHE

not rim ®, not peripheral
hypereciancement (AEHE) c(iiscontinuous Zlogular ©)

- neprstencita arterialni Nodle size (mm) <20 220 <10 10
hypervaskularizace s Nowashoutof any type  CEUS LR3
pOZd n |’m (> 60 S) a Late and mild washout CEUS LR-3
m I’rn ym Was h O u te m a. CEUS LR-M criteria — any of following: : reigle?g%s??vashout OR

« marked washout

Definitely Probably [ Not definitely or probably benign j Treated

CEUS LR-3

CEUS LR-3

b. rim APHE indicates LR-M
c. peripheral discontinuous globular indicates hemangioma (LR-1)

[ e MU
BRNO MED www.fnbrno.cz



Méneé casté jaterni indikace pro CEUS

* Tromboza porty benigni vs. maligni

« Peroperacni CEUS jater

« Navigace bioptickych pfipadné ablacnich vykonu

* Monitorace systemove th. (napr. antiangiogenni th)
* Follow-up traumatickych poraneni jater
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CEUS v genitourinarnich indikacich

& Thieme

The EFSUMB Guidelines and Recommendations for the Clinical
Practice of Contrast-Enhanced Ultrasound (CEUS) in Non-Hepatic
Applications: Update 2017 (Long Version)

 MocCovy méchyr — hematom vs. tumor

* Ledviny — komplexni cysticke leze (Bosniak), absces

* Vesicoureteralni reflux

« Skrotum — trauma, infarkt, vaskularizovaneé vs. nonvask. léze
* Transplantovane ledviny — vaskularni komplikace, absces

FAKULTNI MUNT
MED www.fnbrno.cz
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Bosniak Il
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Fokalni nefritida transpl. ledviny

Abd Renal M1 0.06 L Abd Renal
Cc5-1 MI0.74 F C5-1

18Hz
RS

MI0.06 L
MI0.74 F

Tissue
C5s5
Gen
MI0.06

Tissue
Ccs5
Gen
MI0.06

Contrast Contrast
50% 0%

Dist 1.95cm - _ o _ + Dist 2.19cm
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BRNO MED www.fnbrno.cz



CEUS gastrointestinalnich indikacich

« |IBD — aktivita zanetu, monitoring th., abscesy,
 Pankreas — blizSi charakteristika lozisek,

* Slezina — benigni léze

 CE-EUS (endoskopicky)

mm
=>
2m=
gC
=]
o
=
o
m
==
maa

www.fnbrno.cz



Ischemie varlete

Testicular

elL18-4
-37Hz

TIS0.1 MI 0.9

RS &
. Z1.0 S

Dist1 4.25cm
2 Dist2 2.75cm
< Dist3 3.06cm
Volume 18.7 ml

: FAKULTNI MUNT
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Adv. Breast

eL18-4

21Hz
RS

TIS0.0

C 0:35

MI 0.06 L
MI0.76 F

M2

Tissue
6% |

C 60
Gen
MI0.06

Contrast
8% |

* C55

Gen
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Maligni lymfaticka uzlina

Adv. Breast PamIE0Es 104818 TIS0.0 MI0.06 L
eL18-4 MIO.7S F
25Hz C 0:39 M2
RS

Tissue
5%

C 60
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Benigni vaskularni tumor sleziny

id Gen
TIS0.6 MI1.},

. ,
\ We
\\.x\.“l »

ANk

11SU.0 M
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BRNO www.fnbrno.cz



Meéneé casté mimojaterni indikace pro CEUS

* Periferni vaskularni systém — uzaver vs. tésna stenoza
* Aorta - endoleak
* Abdominalni traumata — hemodyn.stabilni s nizce energ.trauma

* Povrchove organy jako lymfatickeé uzliny, slinné zlazy, stitna
zlaza, loziska v prsu — vedecke ucely

¢ MSK — zanétliva onemocnéni kloubu

www.fnbrno.cz
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Kvantifikace
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Silné stranky CEUS

* Bezpecnostni profil k.l.:

RECOMMENDATION 1

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

- minimalne rizikoveé pro pacienty, nehrozi k.l. indukovana
nefropatie ani nefrogenni systémova fibréza

- velmi nizké riziko anafylaktoidni reakce (14/100 000), prab&h NU
vetsinou mirny a spontannée odeznivajici

- neni potfeba biochem. odbéru pred vySetfenim, ani laénéni

- striktné intravaskulérnl’

Incident Sound wav Reflected Sound waves

FAKULTNI
: NEMOCNICE MUNT Phos Ph lipid outer shell RdBl od Corpuscle
BRNO MED

SonoVue is a blood po Ig nt as it doe cell membranes to en

into extra |||p

ter

RECOMMENDATION 5
CEUS should be considered as first contrast imaging modality

in patients with renal insufficiency (LoE 5, strong recommen-
dation) (Pro 31, Abs 0, Against 0).

www.fnbrno.cz



Kontraindikace

* Hypersenzitivita na léCivou latku

« Pacienti se znamou existenci pravo-levych srdeCnich zkratu, s tézkou
plicni hypertenzi (plicni arterialni tlak> 90 mmHg), nekontrolovanou
systémovou hypertenzi a u pacientu s ARDS.

« SonoVue nesmi byt pouzivano v kombinaci s dobutaminem u pacientu
s nestabilnim stavem kardiovaskularnino systemu

« Zvlastni opatrnost je nutna pfi zvazovani podani SonoVue pacientum s
nedavnym akutnim koronarnim syndromem nebo klinicky nestabilni
iIschemickou chorobou srdecni.

FAKULTNI MUNT
MED www.fnbrno.cz
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Simulace realného provozu

Muz 1951

Tumor tvrdého patra pleomorfni adenom / low grade karcinom
Ad staging krk + hrudnik

Na krku bez lymfadenopatie

Proridnuti kostni struktury V. zebra vpravo

Okrajoveé zachyceno lozisko jater, hypodenzni — ad CEUS event
cilene CECT
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' TIS0.3 MI1.3

M3
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+ Dist 41.3 mm . ;‘
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Kontaktni udaje

@ pankovapetrasova.hana@fnbrno.cz

% 532232622

www.fnbrno.cz



