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Steatoza

e Zvysené ukladani
zeleza a médi

— Hemochromatoza

— Hemosideroza

« Zanéty /V
— Virova hepatitida

— Sklerozujici cholangoitida
— Poradiacni hepatitida
e Vaskularni patologie
— Trombdza v. portae
— Budd-Chiari
— A-V malformace

fibroza — cirhoza
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Steatoza

e Zvysena akumulace tuku v hepatocytech (>5%)

* Non-alcoholic fatty liver disease (NAFL) —
pritomnost steatozy a soucasné vylouceni jinych
pricin jejiho vzniku (alkohol, léky...)

e Jaterni manifestace metabolického syndromu
— ve vyspelych zemich az 30% populace

* prosta steatdza — neni riziko progrese do cirhozy

* nealkoholicka steatohepatitida (NASH) (az 25%
pacientl s NAFL) — zaroven zanétliva reakce,

postupna progrese do fibrozy, cirhozy, riziko HCC.
Lze prokazat pouze biopsii.

NAFLD Management EASL Guideline. In: EASL-The Home of Hepatology. https://easl.eu/publication/the-management-of-non-alcoholic-fatty-liver-disease-nafld/.
Liu Y, Zhong G-C, Tan H-Y, et al (2019) Nonalcoholic fatty liver disease and mortality from all causes, cardiovascular disease, and can

cer: a meta-analysis. Sci Rep 9:11124. https://doi.org/10.1038/s41598-019-47687-3



https://easl.eu/publication/the-management-of-non-alcoholic-fatty-liver-disease-nafld/
https://doi.org/10.1038/s41598-019-47687-3
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e QOdlIisit prostou steatdzu a NASH pomoci zobrazovacich metod zatim nelze
e Zlaty standard — biopsie — kvantifikace mnozstvi tuku, odliseni NASH
e Klinicky vyznam kvantifikace mnozstvi tuku ? Zatim NE

Tacke F (2015) Definition, natural history and current therapeutic interventions. https://www.ema.europa.eu/en/documents/presentation/presentation-session-3-non-alcoholic-steatohepatitis-nash-definition-
natural-history-current_en.pdf



https://www.ema.europa.eu/en/documents/presentation/presentation-session-3-non-alcoholic-steatohepatitis-nash-definition-natural-history-current_en.pdf

FAKULTNI
: NEMOCNICE
BRNO

==
m &
o=

—

Co ma klinicky vyznam ?
* Potvrdit pritomnost steatézy —» UZ, CT, MR

* Selektovat rizikové pacienty , ,
stran NASH a fibrozy Skorovaci

systémy +

» Odlisit ¢asnou fibrézu (F1-2) od | elastografie
pokrocilé fibrozy (F3-4)

* Znamky cirhézy jater + —» UZ, CT, MR
komplikace

Castera L, Friedrich-Rust M, Loomba R (2019) Noninvasive Assessment of Liver Disease in Patients With Nonalcoholic Fatty Liver Disease. Gastroenterology 156:1264-1281.e4.
https://doi.org/10.1053/j.gastro.2018.12.036



https://doi.org/10.1053/j.gastro.2018.12.036
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Terapie

[ )
52 weeks of lifestyle intervention

% Weight loss (WL) \5_%| | 7% | 10%
1
NASH-resolution

FIBROSIS- regression
STEATOSIS improvement

% pts achieving WL

26% y 90%

38% 50% 81%
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100%

65% 76%

9%

12%

Romero-Gomez M, et al. ] Hepatol. 2017 Oct;67(4):829-846

* Pro lécbu NASH nejsou schvaleny zadné léky
* Mozny efekt inzulinovych senzitizéru (pioglitazon) Ci vit E
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Steatoza - UZ

* zvyseni echogenity ve srovnani s ledvinou
kvalitativni (pritomnd/nepritomnad) i
semikvantitativni (mirna, stredni, tézka) — velka
variabilita mezi vysetrujicimi

20 % hepatocytll s obsahem tuku detekuje se senzitivitou 80 % a specificitou 86 %

Li Q, Dhyani M, Grajo JR, et al (2018) Current status of imaging in nonalcoholic fatty liver disease. World J Hepatol 10:530-542. https://doi.org/10.4254/wjh.v10.i8.530
Ferraioli G, Soares Monteiro LB (2019) Ultrasound-based techniques for the diagnosis of liver steatosis. World J Gastroenterol 25:6053-6062. https://doi.org/10.3748/wijg.v25.i40.6053
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Steatoza - CT

* snizeni denzity jaterniho parenchymu

Park SH, Kim PN, Kim KW, et al (2006) Macrovesicular Hepatic Steatosis in Living Liver Donors: Use of CT for Quantitative and Qualitative Assessment. Radiology 239:105—112. https://doi.org/10.1148/radiol.2391050361

norma nativné 55 - 65HU

nicméné denzita ovlivnéna dalsimi faktory (edém, podil fibrézy..)

o cca 8-10HU vice neZ slezina (pomér jatra/slezina nad 1,0)

30% steatdza se 100% specificitou pri cutoff 42 HU, 0.8, -9 (senzitivita 73-82%)
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https://doi.org/10.1148/radiol.2391050361
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Steatoza - MR

e RUzné techniky
* NejrozsSirenéjsi je in phase/out of phase chemical shift
imaging (dual-echo GRE sekvence s riznym TE)

— Vyuziva odlisnych frekvenci rezonance tuku a vody — odlisna
intenzita na in a out phase jsou-li v 1 voxelu

Opposed phase In phase

Water | Water

Signal
Signal

= |Water - Fat| = |Water + Fat|

U 3T MR se signal vody a tuku scita pfi TE 2,2 ms, 4,5 ms, 6,7 ms a odecita pfi 1,1 ms, 3,4 ms, 5,6 ms
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Signal (a.u.)
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Steatoza - MR

in phase/out of phase : S . L

fc?enl"ical!\Sh(;fI:Eimalfing ) oo, 10g y IVT SIIP-lver SIOP

ual-echo sekvence I

nabizi moznost _ |

kvantifikace mnoZstvi tuku Fat percentage: 100 x ""ers"P’{SE'eT S";I'P';velrg'ospl’{lspp'ee” =P
. , . X lver spleen

Zatizeno chybovosti (spise

podhodnocuje)

MR spektroskopie

— Stejny princip
— presnéjsi
Fat Fraction (FF) = Fat/ (Fat+Water) x 100%

~3.5 ppm
/\Fjp

H,0

CH,

4.7 1.3
L L

FF > 5.5% considered abnormal

Resonance Frequency (ppm)
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Cirhoza — jak vypada ?

Feature Se Sp Accuracy | PPV
Surface Nodularity 91.8% | 84.3% | 88.0%

Right Posterior “Notch™ 72% | 98% | 82% 99%
Expanded Gallbladder Fossa 68% | 98% | 80% 98%
Narrow Right Hepatic Vein (<5mm) 59% | 99%

Caudate to right lobe ratio (>0.90) 71.7% | 77.4% | 74.2%

Expanded Hilar Periportal Space (>10mm thickness) | 93% | 92% | 92% 91%
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Horowitz JM, Venkatesh SK, Ehman RL, et al (2017) Evaluation of hepatic fibrosis: a review from the society of abdominal radiology disease focus panel. Abdom Radiol 42:2037-2053. https://doi.org/10.1007/s00261-

017-1211-7

Caudate-right lobe ratio | Radiology Reference Article | Radiopaedia.org. https://radiopaedia.org/articles/caudate-right-lobe-ratio?lang=us.



https://doi.org/10.1007/s00261-017-1211-7
https://radiopaedia.org/articles/caudate-right-lobe-ratio?lang=us
https://radiopaedia.org/articles/caudate-right-lobe-ratio?lang=us
https://radiopaedia.org/articles/caudate-right-lobe-ratio?lang=us
https://radiopaedia.org/articles/caudate-right-lobe-ratio?lang=us
https://radiopaedia.org/articles/caudate-right-lobe-ratio?lang=us
https://radiopaedia.org/articles/caudate-right-lobe-ratio?lang=us

FAKULTNI
: BHEgOCNIcE
. /7 . ’ ?
Cirhdza — jak vypada :

Feature Se Sp Accuracy | PPV

Surface Nodularity 91.8% | 84.3% | 88.0%

Right Posterior “Notch™ 72% | 98% | 82% 99%

Expanded Gallbladder Fossa 68% | 98% | 80% 98%

Narrow Right Hepatic Vein (<5mm) 59% | 99%

Caudate to right lobe ratio (>0.90) 71.7% | 77.4% | 74.2%

Expanded Hilar Periportal Space (>10mm thickness) | 93% | 92% | 92% 91%

Horowitz JM, Venkatesh SK, Ehman RL, et al (2017) Evaluation of hepatic fibrosis: a review from the society of abdominal radiology disease focus panel. Abdom Radiol 42:2037-2053. https://doi.org/10.1007/s00261-

017-1211-7

Caudate-right lobe ratio | Radiology Reference Article | Radiopaedia.org. https://radiopaedia.org/articles/caudate-right-lobe-ratio?lang=us.
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https://doi.org/10.1007/s00261-017-1211-7
https://radiopaedia.org/articles/caudate-right-lobe-ratio?lang=us
https://radiopaedia.org/articles/caudate-right-lobe-ratio?lang=us
https://radiopaedia.org/articles/caudate-right-lobe-ratio?lang=us
https://radiopaedia.org/articles/caudate-right-lobe-ratio?lang=us
https://radiopaedia.org/articles/caudate-right-lobe-ratio?lang=us
https://radiopaedia.org/articles/caudate-right-lobe-ratio?lang=us
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Cirhoza — jak vypada ?

Feature Se Sp Accuracy | PPV ‘

Surface Nodularity 91.8% | 84.3% | 88.0% ‘

Az 15 % pacientu s pokrocilou
|fibrézou Ci cirh6zou jater muze mit

na zobrazovacich metodach

Horowitz JM, Venkatesh SK, Ehman RL, et al (2017) Evaluation of hepatic fibrosis: a review from the society of abdominal radiology disease focus panel. Abdom Radiol 42:2037-2053. https://doi.org/10.1007/s00261-
017-1211-7
Caudate—-right lobe ratio | Radiology Reference Article | Radiopaedia.org. https://radiopaedia.org/articles/caudate-right-lobe-ratio?lang=us.



https://doi.org/10.1007/s00261-017-1211-7
https://radiopaedia.org/articles/caudate-right-lobe-ratio?lang=us
https://radiopaedia.org/articles/caudate-right-lobe-ratio?lang=us
https://radiopaedia.org/articles/caudate-right-lobe-ratio?lang=us
https://radiopaedia.org/articles/caudate-right-lobe-ratio?lang=us
https://radiopaedia.org/articles/caudate-right-lobe-ratio?lang=us
https://radiopaedia.org/articles/caudate-right-lobe-ratio?lang=us

FAKULTNI
: NEMOCNICE
BRNO

==
m e

Nadmeérné ukladani zeleza

e Systémové onemocnéni postihujici mnoho orgdn( (srdce, slinivka...)

— Primarni — nejcastéji hereditarni hemochromatoza — geneticky podminéné
onemocnéni, vede k nadmeérné resorpci Zzeleza z duodena a jeho naslednému
ukladani v hepatocytech (pozdéji i v myokardu a beta bunkach pankreatu)

— Sekundarni — hemosiderdza — pri onemocnénich s nutnosti Castych transfuzi

(thalasemie, srpkovita anemie, MDS, aplasticka anémie...), ukladani zeleza
primarné v retikuloendotelidlnim systému (Kupfferovy bb. v jatrech)

e pfrizvysené koncentraci zeleza v plazmé uz nestaci kapacita transferrinu a
nevazané zelezo vytvari volné radikaly, které oxidativnim stresem poskozuiji
tkané — u jater rozvoj fibrézy a cirhdzy

Organs predominantly
affected by Reticuloendothelial

hemochromatosis system
Hemochromatosis Transfusional hemosiderosis

Repeated blood

5

Defective transfusions
HFE gene @
® . @ Hemolysis
Heart Spleen —>-
— —> —> <
Intestinal :
absorption =

=
Duodenum Transferrin >/ Liver Red blood cells Kidney
(Trace amounts)

Hemoglobin: 2.5 g (68%)
Pancreas

(B cells)
Bone marrow

Labranche R, Gilbert G, Cerny M, et al (2018) Liver Iron Quantification with MR Imaging: A Primer for Radiologists. RadioGraphics 38:392-412. https://doi.org/10.1148/rg.2018170079



https://doi.org/10.1148/rg.2018170079
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/Zobrazovaci metody

« UZ-vdiagnostice se neuplatnuje, pouze k detekci
komplikaci (cirhozy)
e CT
— konvencéni muze detekovat (pri zvysSeni denzity
nad 65HU — nespecifické), nelze uplatnit v
kvantifikaci
— Dual-energy — lze pouzit, nicméné zatim pouze
experimentalni vyuziti

* MR
— Vyuziti k detekci s vysokou specifitou i
senzitivitou

— MozZnost kvantifikace — dulezita pro
indikaci/monitoraci léCby

Labranche R, Gilbert G, Cerny M, et al (2018) Liver Iron Quantification with MR Imaging: A Primer for Radiologists. RadioGraphics 38:392-412. https://doi.org/10.1148/rg.2018170079
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MR - detekce

T2/T2* vazené obrazy — pfitomnost Fe zkracuje T2

In phase (Te 2,2 ms) Out of phase (7e 1,1 ms)
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MR - kvantifikace

* RuUzné metody

* Nejrozsirenéjsi je metoda dle Gandona
— Provadi se pét GRE sekvenci liSicich se TE

— technika porovnava intenzitu signalu jater a
paravertebralnich svall

— Hodnoceni podle algoritmu dostupného
online (Univerzita Rennes, MRQuantlIF)
* mirny stupen pretizeni 2,2 — 5,6mg/g,
stfedni 5,6-16,7mg/g, tézky vice nez
16,7mg/g

Labranche R, Gilbert G, Cerny M, et al (2018) Liver Iron Quantification with MR Imaging: A Primer for Radiologists. RadioGraphics 38:392-412. https://doi.org/10.1148/rg.2018170079



https://doi.org/10.1148/rg.2018170079

FAKULTNI
: NEMOCNICE
BRNO

==
m e

MR kvantifikace - priklady

GRE 7¢10e1.5TRS

304.6
Estimated T2":

Lehka steatdza : _

Spleen (basic) = 43.9 msec

Bez pretizeni
jater a sleziny

zelezem i
Jatra
Slezina
Sva |y noise = 17.0
DDL]DOO 181 474 544 6.18 8 86 7570

Estimated T2":

Bez steatdzy 3
Lehké pretizeni
jater zelezem

Tézké pretizeni
sleziny zelezem

MR signal intensity

Dg: thalasémie

noise = 17.4

0.0

0.000 7.570

TE (ms) and phase cycles
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Shrnuti

e Steatdza

— Prognosticky vyznamna je pfitomnost zanétu (NASH)

— prostou steatozu od NASH odlisit pomoci zobrazovacich
metod spolehlivé nelze

— Ukolem zobrazovacich metod je detekce steatozy &i
cirhdzy a jejich komplikaci (HCC, trombdza porty...)

Nadmerné ukladani zeleza
— Hemochromatdza x hemosiderdza
— Kvantifikace pomoci MR k indikaci/monitoraci [éCby
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Dékuji za pozornost !
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