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e s patients with focal liver disease

Focal liver lesions (FLL) have been a common reason for consultation faced by gastroenterologists
The increasing and widespread use of imaging studies has led to an increase in detection of incid| KEYWORDS

is important to consider not only malignant liver lesions, but also benign solid and cystic liver lesi| * Incidentaloma ® Hepatic cyst * Bile duct hamartol Gianpaolo Vldlll 1 Ilario De SIO 2 Mirko D'Onofrl'o 3 Paoletta erk 4 Michele Bertolotto 5
hemangioma, focal nodular hyperplasia, hepatocellular adenoma, and hepatic cysts, in the differd o Hepatic hemangioma e Focal nodular hyperplasia ' ' ' [ f
this ACG practice guideline, the authors provide an evidence-based approach to the diagnosis and Hepatic adenoma » Liver metastases e Liver CT Cosima Schiavone 6; SIUMB experts committee

Am | Gastroenters] advance online publication, 19 August 2014; doi-10.1038/ajg. 2014.213




INCIDENTALOMY JATER

* Nahodné nalezené léze na UZ, CT, MR Ci jiné zobrazovaci metodé
bez klinickych projevi |éze samotné

 Bolesti bricha, dyspeptické potize, anémie, dispenzarizace, jiné
* Mnozstvi takovychto nahodnych nalezu v jatrech stoupa

« Vé&tdina incidentalomd je BENIGNI povahy

» Stanoveni dg jako prevence nasledného agresivniho
managementu

* Modalita bezpecna, dostupnad, jednoduse provediteln3,
efektivni

« BENIGNI vs. MALIGNI




KLINICKA ANAMNEZA

ek, pohlavi
 Cirhdza nebo chronické jaterni onemocnéni (HBV, HBC)

* Onkologicka anamnéza, nalez nebo podezreni na néj

* Low-risk pacient (vék!):

- bez znamé malignity

- nejsou znamky dysfunkce jater

- zadné jaterni rizikové faktory T (hepatitis, nonalcoholic steatohepatitis, alcoholism, sclerosing
cholangitis, primary biliary cirrhosis, choledochal cysts, hemochromatosis and other hereditary
hepatic conditions, and anabolic steroid use.)



INCIDENTALOM
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ONKOLOGICKY
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ZDRAVY vs. ONKOLOGICKY

* Léze do 15mm — obycCejné pfiliS malé na klasifikaci

- Pacient bez onkologické + Pacient s onkologickou

anamnezy anamnézou
- solitarni lozisko do « 12-50% maligni
15mm je BENIGNI - Cim vice loZisek, tim vétsi

pravdepodobnost malignity
(>5 lozisek = 76%)

1 Jones EC et al: The frequency and significance of small (less than or equal to 15 mm) hepatic lesions detected by CT. Am J Roent 1992;158: 535-539.
2 Schwarz LH et al: Prevalence and Importance of Small Hepatic Lesions Found at CT in Patients with Cancer. Radiology 1999;210:71-74.
3 Robinson PJ et al: Small 'indeterminate' lesions on CT of the liver: a follow-up study of stability. Brit J Rad 2003; 76:866-874.



BEZ ONKOLOG. ANAMNEZY

INCIDENTALOM

4 N

Typicky vzhled
(hemangiom, Jiné
pseudoléze, cysta)

RECOMMENDATION 10
CEUS is recommended as the first-line imaging technique for
the characterization of incidentally detected, 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).

- adenoma (vs FNH and Malignant lesion)

- cholangiocarcinoma (vs metastasis or HCC)



S ONKOLOG. ANAMNEZOU

INCIDENTALOM

4

N

Solitarni

Vicecetné

N2

N

STOP

CEUS

4 J N

N
Iiiﬁiiiiiiiil

N

MR/CT/

biopsie

N\
STOP

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).




LOZISKO V CIRHOZE

ARe 8 . . g el s | JOURNAL OF
Clinical Practice Guidelines c&EASL HEPATOLOGY

Mass/nodule at imagi . 3 siai
1 9T EASL-EORTC Clinical Practice Guidelines: Management
v v of hepatocellular carcinoma
<1em >1cm European Association for the Study of the Liver®,
i & European Organisation for Research and Treatment of Cancer
T
Repeat US at 4 mo Multiphasic contrast-enhanced CT, or
I multiphasic contrast-enhanced MRI*, or
gadoxetic-enhanced MRI**
‘1 R’
Stable™** Growing/changing y
pattern 1 positive technique:
HCC imaging hallmarks
I
¥ ¥
A No Yes
L e l_ e !
|
: | Use the other modality multiphasic
c :‘;f:zr‘:,:i'r:;y | contrast-enhanced CT, or
multiphasic contrast-enhanced MRI*, or
4 ' gadoxetic-enhanced MRI**, or
I contrast-enhanced ultrasound**™
I
, '
| 1 positive technique:
: HCC imaging hallmarks
1
[ ¥ ¥
| No Yes
Non-HCC mali I\ i ‘
- Non- malignancy - > Bi HCC e
- Benign B S




UZ vs. CEUS

UZ - presnost 70-80% v stanoveni dg.

CEUS - MM
DEGUM study (Germany) CEUS (n=1349) Se 95.8%, Sp 83.1%, Acc 90.3%

STIC study (France) Se 79%, Sp 88% for differentiating between benign and malignant lesions vy

CEUS Contrast-Enhanced Ultrasound (CEUS) For The Evaluation Of
Focal Liver Lesions - A Prospective Multicenter Study

_ Of Its Usefulness In Clinical Practice

Published: 17 July 2017

Contrast enhanced ultrasound for focal liver lesions: Kontrastverstéarkte Sonografie zur Bewertung von fokalen Leberlasionen - eine
.. prospektive Multizenter-Studie und deren Nutzen in der klinischen Praxis
how accurate is it?

1. Sporea , R. Badea , A. Popescu, Z. Sparchez , R. L. Sirli, M. Danild , L. Sandulescu , S. Bota, D. P. Calescu,
D. Nedelcu, C. Brisc, L. Ciobéca , L. Gheorghe , M. Socaciu, A. Martie , S. Ioanitescu , A. Tamas , C. T. Streba
, M. Iordache , I. Simionov , M. Jinga , A. Anghel , C. Cijevschi Prelipcean , C. Mihai , S. M. Stanciu, D.
Stoicescu , E. Dumitru , C. Pietrareanu , D. Bartos , R. Manzat Saplacan , I. Pérvulescu , R. Vadan , G. Smira,
L. Tuté , A. Saftoiu

Richard G. Barr™&

Abdominal Radiology 43, 1128-1133 (2018) | Cite this article

> Author Affiliations

Conclusion: CEUS represents a useful method in clinical practice for differentiating between malignant and
benign FLLs detected on standard ultrasonography, and the results of this study are in concordance with
nraviniis multicentar studies: DFGLM (Germanv) and STIC (France).




CEUS: BENIGNI vs. MALIGNI

Arterial

Portal &
delayed
phases

PVP a DP:

Focal liver lesions CEUS

Malignant Benign
HCC Cholangiocarcinoma Metastatic cancer Adenoma Hemangioma FNH
' N oV a ~ r N N
B
15
Hypervascular Ring Ring Diffuse Hypovascular Centripetal Periferal Centrifugal
enhancement enhancement hypervascular hypervascular early nodular hypervascular
enhancement enhancement enhancement
b 5 ¥ \ \
avd s 2,7 @
O [ @ o * >
Mild/slow/late Hypo/Washout Rapid washout Prolonged Soft Progressing Prolonged
washout enhancement washout cetripetal-complete enhancement
L enhancement central scar
L 2K

- pretrvavajici syceni hyper/iso = benigni
- wash-out/hypo = maligni




Hepatic haemangioma BC JOURNAL OF

Clinical Practice Guidelines 7O EASL | HEPATOLOGY
In patients with a normal or healthy liver, a hyperechoic Crosshark
lesion is very likely to be a liver haemangioma. With
typical radiology (homogeneous hyperechoic, sharp EASL Clinical Practice Guidelines on the management of bemgn
margin, posterior enhancement, and absence of halo liver tumours™
sign) in a lesion less than 3 cm, ultrasound is sufficient
to establish the diagnosis (evidence level lI-2, grade of European Association for the Study of the Liver (EASL) *
recommendation 1)
In oncology patients or those with underlying liver NEan Stéjgl, solidni ben |gn|' tumor jate r
disease, contrast enhanced imaging (CEUS, CT . o vy’
or MRI) is required (evidence level lI-2, grade of InC|dence 6-20% dospelych

recommendation 1) 10% mnohoc“:etm'/ch

The diagnosis by contrast enhanced imaging is based  Subkapsularné/periferné, priléhajic k jaternim zilam
on a typical vascular profile characterized by peripheral

and globular enhancement on arterial phase followed Krvi vyp Inéné prostory vystI ané endotelem
by a central enhancement on delayed phases. MRI

provides additional findings such as lesion signal on ZVykle asymptomatick{/, u VG”(VCh rozméru mOan mass-efekt
LUl e LR St eyl ot Kapildrni - drobné vaskuldrni lakuny oddélené jemnymi

(evidence level 1I-2, grade of recommendation 1)

fibroznimi septy, pomaly tok, velikosti do 3cm
. Due to its benign course, imaging follow-up is not , , ,
required for typical haemangioma (evidence level 2, B mode : homogenni, 70% hyperechogenni, 30% hypo- / heterogenni,
grade of recommendation 1) p ST ’ . p Py
okrouhly/ovalny, hladce konturovany, bez periferniho halo lemu, dorzalni

Pregnancy and oral contraceptives are not a ku st. ze SI,| em’

contraindicated (evidence level lll; grade of ) o ) , i , _
recommendation 2) Flash-filling hemangioma — rychlé homogenni nasyceni, APHE (jako
Conservative management is appropriate for typical AO RTA), iso-/hyperechogen ni

cases (evidence level lI-2, grade of recommendation 1)

Kaverndzni — cévni lakuny a Siroké stroma — pomaly a pozdni intralezionalni
In the presence of Kasabach-Merrit syndrome, growing ~ €fflux, nodularni periferni syceni AP a PVP, progresivni plnéni, DP

lesions or lesions symptomatic by compression - refer to 7 /- ’ ’
benign liver tumour MDT (evidence level lll, grade of kO mp l etn I/l n kO mp l etni hype rechoge nni

recommendation 1)




HEMANGIOM

M3 co:21 M3 C 0:37 m3 C 0:56




HEMANGIOM

e Atypicky hemangiom

-fibrotizovany, kalcifikovany, trombozovany, AV shunty, wash-out
CEUS:

- absence nodularniho syceni

- hypoechogenni ve vsech postkontrastnich fazich

- ho enhancement
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CrossMark

EASL Clinical Practice Guidelines on the management of benign
liver tumours™

European Association for the Study of the Liver (EASL)*

Suspected Hyperp|aStICké
Focal nodular hyperplasia FNH ., v
] pseudotumordzni odpoved
«  CEUS, CT, or MRI can diagnose FNH with nearly R normalnich hepatocytl v

100% specificity when typical imaging features are imaging - preferably , o v
seen in combination (evidence level II-2, grade of MRI okoli kon genita Iné
recommendation 1) abnormalni drobné

«  MRI has the highest diagnostic performance overall. e e onose intraparenchymové arterie
The highest diagnostic accuracy by CEUS is achieved v
in FNH less than 3 cm (evidence level II-2, grade of /- M=4:1
recommendation 1) <3cm

80% solitarni

. For a lesion typical of FNH follow-up is not necessary, CEUS >3 cm 8% ben ign ich FLL
unless there is underlying vascular liver disease

(evidence level lll, grade of recommendation 2) \ > 3cm — centralni jizva
Diagnosis A

. Treatment is not recommended (evidence level lI-3, uncertain Oh ranicena, homogen ni
grade of recommendation 2) 2L léze iso-hypoechogennl'
? ]
«  Ifimaging is atypical, or the patients is symptomatic, i loukotovité us po radani céy,
refer to a benign liver tumour MDT (evidence level lll, Y , , v.
grade of recommendation 1) Biacremal | — nizkoodporova art. krivka
oo -




FNH

* CEUS - centrifugalni casné syceni v AP, PVP a DP —isoechogenni, accuracy > 90%

Abd Gen TIS0.2 MI1.3 TIS0.6 MI1.2 -
I PSV 126 cm/s

EDV 57.9cmis
MDV 51.9cmis 4
RI 0.54
Pl 0.89
SiD 22
TAPV 83.0 cmis

TIS0.0 MI0.06 L
MIO.75 F

co:12 o - TIS0.0 MI0.06 L
¥ MI 0.75 F
co0:25 L]

e Dif. Dg. adenom ! —washout

Il Dif. Dg. Fibrolamelarni HCC — nehomogenni, >5cm, KALCIFIKACE, lymfadenopatie



Hepatocellular adenoma

MRI is superior to all other imaging modalities and
due to its intrinsic properties to detect fat and vascular
spaces it offers an opportunity to subtype HCA up to
80% (evidence level lI-2, grade of recommendation

1)

The positive identification of HNF-1a HCA or
inflammatory HCA is achievable with MRI with >90%
specificity. By contrast, identification of B-catenin
activated HCA and its distinction with unclassified
HCA and hepatocellular carcinoma is not possible by
any imaging technique (evidence level lI-2, grade of
recommendation 1)

Treatment decisions are based on gender, size and
pattern of progression (evidence level lll, grade of
recommendation 2)

Upon HCA diagnosis, lifestyle changes such as
discontinuation of OCP as well as weight loss
should be advised (evidence level lI-2, grade of
recommendation 1)

HCA resection is recommended irrespective of size in
men and in any instance of proven B-catenin mutation
(evidence level II-3, grade of recommendation 2)

In women, a period of 6 months observation after
lifestyle change is advised and resection is indicated
for nodules equal or greater than 5 cm and those
continuing to grow (evidence level ll-3, grade of
recommendation 2)

In women, lesions less than 5 cm should be reassessed
at 1 year, and annual imaging adopted thereafter
(evidence level lll, grade of recommendation 2)

A bleeding HCA with haemodynamic instability should
be embolized and residual viable lesion on follow-up
imaging is an indication for resection (evidence level
lll, grade of recommendation 2)

—

Clinical Practice Guidelines

00
2/

CrossMark

EASL Clinical Practice Guidelines on the management of benign

liver tumours™

European Association for the Study of the Liver (EASL)*

HCA

‘ Suspected ‘

l

Contrast enhanced MRI
document size (+/- subtype)

|

Female Male
(irrespective of size) (irrespective of size)
Y
Advise lifestyle | Repeat MRI after
change 6 months
[
<5 cm stable >5 cm or significant*
or reduced in size increase in size
1 year MRI
k.
Stable or
reduced size
Y
Y
Annual imaging Resection

Vzacny

Z:M = 8:1

80% solitarni

> 10— adenomatodza

Asociace s HAK, hormon. th., metabolicka on.,
DM

Normalni hepatocyty, absence portalnich a
biliarnich struktur

Signifikantni mn. glykogenu a tuku

Komplikace adenomu - 15-40% krvaceni v
ramci loZiska (cystické okrsky, hrubé
kalcifikace), 5% ruptura adenomu se
subkasularnim hematomem nebo
hemoperitoneem, 1-3% maligni transformace

UZ — ohranicene loZisko, heterogenita u vétsich
lézi (nekrdzy, hemoragie), variabilni echogenita

Color Doppler — nespecificky, velké cévy
perilezionalné , velké zily centralné

g JOURNAL OF
OO EASL | HEPATOLOGY



ADENOM

* CEUS homogenni silné prip. heterogenni syceni u regres. zmeéen v AP,
centripetdlni. PVP a DP —iso / lehce hypo



CYSTA

* Hepatalni
e Biliarni

Solitarni

Polycysticka onemocnéni
Simplexni — jednoducha dg.

Zesilena sténa, hemoragicky obsah — CEUS
Hydatidové cysty (periferni kalcifikace)



PSEUDOLEZE focal fatty / fatty sparing

* Onko pacienti — CEUS — isoechogenni postkliv, typické lokalizace
(zlucnik, IV,V segment, v blizkosti cév)



CEUS MALIGNICH FLL

Arterial
phase

Portal &
delayed
phases

Malignant

HCC Cholangiocarcinoma

l

Metastatic cancer

» Table 3 Enhancement patterns of malignant focal liver lesions in the non-cirrhotic liver.

arterial phase
(10-305s)

portal venous phase
(20-1205)

late phase
(120-300s)

post vascular phase
(>10min)

rim-enhancement

hypoenhancing

hypo/nonenhancing

hypo/nonenhancing

N B @ -
Hypervascular Ring Ring Diffuse Hypovascular
enhancement enhancement hypervascular
7N 7N
tumor
oY B W
metastasis
typical features
additional features
Mild/slow/late Hypo/Washout Rapid washout

washout

HCC

complete enhancement
hyperenhancement

nonenhancing regions

nonenhancing regions

nonenhancing regions

nonenhancing regions

typical features

hyperenhancing

isoenhancing

hypo/nonenhancing

hypo/nonenhancing

additional features

cholangiocarcinoma

nonenhancing regions

nonenhancing regions

nonenhancing regions

nonenhancing regions

typical features

rim-like hyperenhance-
ment,

hypoenhancing

hypo/nonenhancing

hypo/nonenhancing

additional features

central hypoenhancement
nonenhancing regions

inhomogeneous
hyperenhancement

nonenhancing regions

nonenhancing regions

nonenhancing regions




METASTAZY

tumor arterial phase portal venous phase late phase post vascular phase
(10-30s) (20-1205) (120-300s) (> 10min)
7 . v . 7 v 7 4 7 metastasis
b U Z - h a I O S | g n ) te rCOVlte u S po ra d a n | typical features rim-enhancement hypoenhancing hypo/nonenhancing hypo/nonenhancing
additional features complete enhancermnent nonenhancing regions nonenhancing regions nonenhancing regions
* CEUS -Se 93.1%, Sp 100%,PPV 100%, NPV 91.3% hyperenhancement

nonenhancing regions

* Multiple enhancement patterns (dle primum)
* Periferni prstencité syceni (typicky pro non hepatocelular cancer)/ difuzni syceni AP
* Rychly washout béhem PVP (do 60s) a DP

e I Any lesion on CEUS showing PVP, DP hypoenhancement or washout are suspected to be
malignant



LOZISKO V CIRHOZE diagnosticky algoritmus EASL |

- . ) Pacient s cirh6zou — sledovan & 6 mésicu A m , o~
vétsina uzll <1 cm neni } Vo ddid S
malignich v - Y v ¢ carcinoma
pocateéni rast je obvykle ELapl B

s v <{cem >1 em - ﬂ
pomaly, i v pfipadé HCC 1 i
LOZISKO V. éIRHOZE diagnosticky algoritmus ¢ -
3 Repeat US at 4 mo Multiphasic contrast-enhanced CT, or
| multiphasic contrast-enhanced MR, or
( \v ‘ gadoxetic-enhanced MRI**
- Growing/changing ¢
Stable » :
pattern 1 positive technique:
|éze <1 cm stabilni béhem 12 mésicl ABBIEEL I L
mUze byt opét sledovana v 6 mésicnich |
intervalech ( \v

e s = No Yes

l. | *kkkk 'I



LOZISKO V CIRHOZE diagnosticky algoritmus EASL I

~—Tg Stable™™" itive t i
1 positive technique:

HCC imaging hallmarks

pa:ttem

Use the other modality multiphasic
contrast-enhanced CT, or
multiphasic contrast-enhanced MRI*, or
gadoxetic-enhanced MRI**, or
contrast-enhanced ultrasound™**

/

1 positive technique:
HCC imaging hallmarks
|

2 R}

No Yes

- Non-HCC malignancy N > Biopsy IS HCC -«
- Benign I~

q J

\ Biopsy unclear:
Consider re-biopsy

A




CEUS u HCC dle EASL

* Pouziti CEUS bylo v predchozich pokynech EASL zpochybnéno kvili potencialnimu riziku chybné
diagnodzy v pripadé CC. Charakteristika APHE s naslednym vymyvanim pfi CEUS totiz neni
specificky pro HCC a vyskytuje se priblizné u 50 % mass-forming CC u cirhdzy.

* V navaznosti na tyto zpravy nasledné studie prokazaly, ze k nastupu vymyvani
dochazi dfive nez 60 s po podani kontrastu u naprosté vetsiny CC (50 az 85 %)
zatimco u HCC je toto pozorovano zridka a ze intenzita vymyvani v portalni fazi
je u CC vyraznéjsi nez u HCC.

* To vedlo k upresnéni definice typického znaku pro HCC pri CEUS, kterym by tedy !
méla byt APHE ndsledovana pozdnim (> 60 s) vymyvanim mirného stupné.
* Tato nova kritéria CEUS pro HCC jiz byla pfijata v Italii (Italian Association

for the Study of the Liver) a American College of Radiology v USA.




CEUS LI-RADS algoritmus |

Step 1. Apply CEUS LI-RADS® Diagnostic Algorithm

Untreated observation visible on precontrast US and without pathologic proof
ir4 patient at high risk for HCC

— If cannot be categorized due to image degradation or omission — > CEUS LR-NC

— If definitely benign >

— If definite tumor in vein (TI1V) s CEUS LR-TIV

| If probably or definitely malignant but not HCC specific

— If probably benign > CEUS LR-2

.
F

(i.e., if meets CEUS LR-M criteria &)

CEUS LR-M

a. CEUS LR-M criteria — any of following:

Rutinni screening a 6m

Rutinni screening a 6m

rim APHE OR

early (< 60 s) washout OR
marked washout

Rim APHE

Early (<60 s)
washout

Marked
washout




CEUS LI-RADS algoritmus |l

CEUS Diagnostic Table

Arterial phase

APHE

No APHE (not rim ®, not peripheral
L e SR L S discontinuous globular ©)
Nodule size (mm) <20 =20 <10 =10
No washout of any type CEUS LR-3 CEUS LR-3 CEUS LR-3 CEUS LR-4
Late and mild washout CEUS LR-3 CEUS LR-4 CEUS LR-4 -
CT/MR/CEUS <6 MDT konsenzus
mésicl
Washout Onset @
Early (<60 s) Late (260 s)
Washout Marked Typical of ICC and metastases SUQS%Ziti?i:}glli%r;;n;;rit?cgg:?;ﬂ’emt
Degree® Mild Suggests malignancy in general, not R ellerz1Nejll 5 (61031305

specific for any particular type

nodules

APHE
(not rim or
peripheral

discontinuous)




Radiology Clinics of North America

| Incidental Liver Focal Findings Seen on CT or MR |

| Incidental Liver Focal Findings Seen on Ultrasound |

A 4 \ 4 v
il el Cystic
| 4 — { }
Low Risk ngthISk Definite Benign Entity? Simple TE—
e Wl phase = L No furth Multiphase
follow-up MRI in 3-6 O turther ‘ p :
follow-up MR imaging
mo ¢ {
No further Mostly Mostly
follow-up cystic solid

Multiphase Multiphase
MRI MRl or CT

Searleman A.C., Aganovic L., Santillan C.S. Incidental Liver Findings on Cross-
sectional Imaging. Radiol Clin N Am. 2021,;59(4):569-590.
doi:10.1016/j.rcl.2021.03.007

Solid

v

v

Low Risk

High Risk

v

v

9HG or Focal fat?

dFocal fat?

—

—

vy 3

Yes

No No

Yes

H

I%

Ij

[

~

No further

follow-up )

[

Multiphase

-
No further
MR imaging or CT l follow-up

]



https://doi.org/doi.org/10.1016/j.rcl.2021.03.007

TECHNIKA CEUS vysetreni

How to perform Contrast-Enhanced Ultrasound (CEUS)

Christoph F. Dietrich , Michalakis Averkiou , Michael Bachmann Nielsen , Richard G. Barr , Peter N. Burns,
Fabrizio Calliada , Vito Cantisani , Byung Choi , Maria C. Chammas , Dirk-André Clevert , Michel Claudon , Jean-
Michel Correas , Xin-Wu Cui , David Cosgrove , Mirko D'Onofrio, Yi Dong , JohnR. Eisenbrey , Teresa Fontanilla
, 0dd Helge Gilja , Andre Ignee , Christian Jenssen , Yuko Kono , Masatoshi Kudo , Nathalie Lassau , Andrej
Lyshchik , Maria Franca Meloni , Fuminori Moriyasu , Christian Nolsge , Fabio Piscaglia , Maija Radzina , Adrian
Saftoiu , Paul S. Sidhu , Ioan Sporea , Dagmar Schreiber-Dietrich , Claude B. Sirlin , Maria Stanczak , Hans-
Peter Weskott , Stephanie R. Wilson , Juergen Karl Willmann , Tae Kyoung Kim , Hyun-Jung Jang , Alexandar
Vezeridis , Sue Westerway

Kontrastni preset, Nizky Ml,
Side by side zobrazeni, Kontrastni-madd velmi tmavy
Sonda stabilné na lézi

Vysetfeni v redlném case (detekce APHE, které mUzeme na CT a MRI minout Spatnym

nacasovanim)
Nahravani video smycky !
CEUS washout - uvést jeho nastup (€asny vs pozdni) a stupen (mirny vs. silny)

Vascular phases and their typical timing

+ Arterial phase (AP): usually occurs from about 10-20 s to 30-45 s after contrast injection.

+ Portal venous phase (PVP): lasts from about 30-45 s to 2 min after contrast injection.

* Late phase (LP): lasts from end of PVP until there is unequivocal clearance of microbubbles from
the circulation at about 4-6 min.

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).

Safety considerations

UCAs can be administered safely in various applications with mini-
mal risk to patients [4, 7-11]. They are not excreted through the
kidneys and can be safely administered to patients with renal
insufficiency with no risk of contrast-related nephropathy or
nephrogenic systemic fibrosis. There is no additional need for bio-
chemical assessment or fasting prior to injection, and there is no
evidence of any effect on thyroid function, as UCAs do not contain
iodine [2, 3]. UCAs have a very low rate of anaphylactoid-type re-
actions (1/7000 patients, corresponding to 14/100000, or
0.014 %) [7, 11-13] significantly lower than the rate with current
iodinated computed tomography (CT) agents (35-95/100000
patients, 0.035-0.095%) [14] and gadolinium-based contrast
agents at 4/64 (6.3 5) [15]. Serious anaphylactoid-type reactions
to UCAs are observed in approximately 1/10 000 exposures,
0.01%[5, 11].

(CEMRI), and for this reason play a complementary problem-sol-
ving role for indeterminate FLLs. Unlike CT and MR agents, micro-
bubbles are not excreted by the kidneys. With the exception of
Sonazoid, UCAs are purely intravascular agents. Therefore, CEUS
should be considered as the first contrast imaging modality in
patients with renal insufficiency. UCAs can be safely administra-



CEUS/CT/MR - cost-effectiveness analysis

RESULTS
W 7 WOTI d ]OH mal Of The total cost of the diagnostic process using CEUS for

all enrolled patients with FLLs was 75884 USD. When

GﬂStfﬂEﬂtﬁ’fOIﬂgy the expenses for additional CT and MRI examinations

performed in inconclusive cases were added, the total

f{ut;mg;mmfcﬂpt l_ﬁtfpr{fwr-y--wigmt-chrﬂffp:f 1H'H-11?£::1*$T;q gﬂﬁ;r«:mbgg h*ﬁ?fﬁ{q r:-]snﬁt-ﬂﬂ_&lf cost was 90540 US dollar (USD). If all patients had
Dol. m.i;wﬂiﬂiﬁﬁégﬂe com/esps/helpdeskasps © 2016 Baishideng PLhii:JnhEEnGI:Eup Inc. All rights erved been examined by CT or MR as the first-line method,
the costs would have been 78897 USD or 384235 USD,

ORIGINAL ARTICLE respectively. The difference between the cost of CT

. ' and CEUS was 3013 USD (4%) and that between MRI
Praspactive Sty and CEUS was 308352 USD (406.3%). We correctly
Contrast-enhanced ultrasonography in the evaluation of described 97.06% of benign or malignant lesions,
incidental focal liver lesions: A cost-effectiveness analysis with 96.99% sensitivity and 97.09% specificity.

Positive predictive value was 94.16% and negative
predictive value was 98.52%. In cases with 4 and more
lesions, malignancy is significantly more frequent and
inconclusive findings significantly less frequent (P <
0.001).

Miriama Smajerova, Hana Petrasova, Jirina Little, Petra Ovesna, Tomas Andrasina, Viastimil Valek,
Eva Nemcova, Barbora Miklosova

CONCLUSION

While the costs of CEUS and CT in evaluating FLLs
are comparable, CEUS examination is far more cost-
effective in comparison to MRI.

NI Smajerova M & Petrasova H & Little ] & Ovesna P & Andrasina T & Valek V & Nemcova E & Miklosova B. (2016). Contrast-enhanced
0 glztrassé%nography in the evaluation of incidental focal liver lesions: A cost-effectiveness analysis. World Journal of Gastroenterology. FAKULTNI o
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TAKE HOME MESSAGE

* CEUS —relevantnl, pokud ma leze typicky obraz Multiparametricky ultrazvuk — nadstavbové moznosti

* - vpfipadé netypickych nalezu - CT, MR ultrazvukového vysSetfeni jako CEUS a oba typy elastografie, v
* CEUS je indikovany u: kombinaci s konvenénimi technikami jako B-mode, color a

- charakteristika incidentalomd Doppler UZ

- u pacientd s + OA jako alternativni metoda k CTa MRV pfipadé kooperace pacienta, dostupnych moznosti a

- pfi kontraindikaci provedeni CT, MR, experienced radiologist — great method

- pfi kontraindikaci podani jéd. k.1., Gd k..

- inkonkluzivni CT a MR RECOMMENDATION 4

CEUS is recommended in patients with inconclusive findings
at CT or MR imaging (LoE 2, strong recommendation)
* Patient —dependent (Pro 30, Abs 0, Against 1).

* QOperator — dependent

e Difficult anatomic locations

 Strategie doSetfovani dle typu pacienta:

» Cirhoza . i RECOMMENDATION 5

: OnkOIOQICka_anamneze CEUS should be considered as first contrast imaging modality

* Bez Onk0|og|Cké anamnézy in patients with renal insufficiency (LoE 5, strong recommen-
dation) (Pro 31, Abs 0, Against 0).
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Ekonomické hledisko CEUS u loziskovych lezi jater

Achieving Optimal Diagnostic Yield Using Real-Time CEUS | Published: 15 February 2008

Economic assessment of contrast-enhanced
ultrasonography for evaluation of focal liver lesions: a
multicentre Italian experience

Laura Romanini &, Matteo Passamonti, Luca Aiani, Paolo Cabassa, Giuseppina Raieli, llaria Montermini,
Alberto Martegani, Luigi Grazioli & Fabrizio Calliada

European Radiology Supplements 17, 99-106 (2007) ‘ Cite this article

Conclusion

The routine use of CEUS for the characterization of FLLs provides significant cost savings,

both for the NHS and for the hospital.
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