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Karcinom ledviny |Eeeatgeyss 5o

® 5. nejcastéjsi solidni nddor v CR
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5 % vsech malignit dospélych
® CR ma celosvetove nejvyssi '
iIncidenci
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® Zvysend incidence:
> von Hippel-Lindau - AD

> hereditarni papildrni karcinom [
ledviny - AR
> tuberozni skler6za AL L
> ziskand cystickd choroba ledvin  [Ess ha
> leU hodobd diO'YZO — ZV),/\S,enll : ] Zdroj dat: 0715 CR
7] R =) SEREe04 :
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Priznaky karcinomu ledviny (RCC)

® V Casnych stadiich nezpUsobuje zaddné potize
> Jde casto o ndhodné ndlezy na zobrazovacich metoddch

> 70. léta 20.stoleti 10 % RCC - incidentalom
> 90. leta 60 %
> 20. |éta 21. stoleti >70 %

® Krev v mocCi
® Bolest v bederni krajiné - obvykle tupého charakteru
® Hmatny nador pres sténu brisni

® Mene caste - unava, nechutenstvi, Ubytek na vaze,
zvysena teplota, pocit spatneho zdravi



Maligni epitelové nddory ledvinného

parenchymu (WHO 2022

WHO RENAL CELL CARCINOMA (RCC) CLASSIFICATION

2016 classification 2022 classification

Clear cell renal cell carcinoma +  Clear cell renal tumours R C C

Multilocular cystic renal neoplasm of lowmalignant potential *  Clear cell renal cell carcinoma

Papillary renal cell carcinoma «  Multilocular cystic renal neoplasm of low malignant potential

Hereditary leiomyomatosis and renal cell carcinoma (HLRCC)-associated +  Papillary renal tumours w v W 4
renal cell carcinoma *  Renal papillary adenoma S 1" b y
Chromophobe renal cell carcinoma «  Papillary renal cell carcinoma Ve o U n e C n
Collecting duct carcinoma +  Oncocytic and chromophobe renal tumours

Renal medullary carcinoma +  Oncocytomas of the kidney 6 5 = 7 57

MIT Family translocation carcinomas +  Chromophobe renal cell carcinoma o

Succinate dehydrogenase (SDH)-deficientrenal carcinoma «  Other oncocytic tumours (Low-grade oncocytic tumor, Eosinophilic

Mucinous tubular and spindle cell carcinoma vacuolated tumour) oy 7 L

Tubulocystic renal cell carcinoma +  Collecting duct tumours P a p I I q r n I

Acquired cystic disease associated renal cell carcinoma *  Collecting duct carcinoma

Clear cell papillary renal cell carcinoma +  Other renal tumours

Renal cell carcinoma, unclassified +  Clear cell papillary renal cell tumour

Papillary adenoma *  Mucinous tubular and spindle cell carcinoma ] O— ] 5%

Oncocytoma *  Tubulocystic renal cell carcinoma

Acquired cystic disease-associated renal cell carcinoma
«  Eosinophilic solid and cystic renal cell carcinoma
*  Renal cell carcinoma NOS

Chromofobni

. Molecularly defined renal carcinomas
. TFE3-rearranged renal cell carcinomas 4
»  TFEB-rearranged renal cell carcinomas = 5 (@)
. ELOC (formerly TCEBI)-mutated renal cell carcinoma
»  Fumarate hydratase-deficient renal cell carcinoma
*  Succinate dehydrogenase-deficient renal cell carcinoma
ALK-rearranged renal cell carcinomas
«  SMARCEI-deficient renal medullary carcinoma



Zobrazovaci metody

© Diagnostika a dif. dg.
® Staging

® Pfedoperacni planovani typu vykonu
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® 83 % asymptomatickych RCC odhaleno X '

pomoci UZ

® Senztivita 70 % - loziska velikosti do 3 cm
92 % - loziska velikostinad 3 cm

Bai W, Fadil Y, Chadli A, Dakir M, Debbagh A, Aboutaeib R. Correlation between CT and
anatomopathological staging of kidney cancer. Int J Surg Case Rep. 2021 Mar;80:105687

® B mdd =
> Echogenita — nehomogenni (solidni i . ﬁ-_;;g
| Castecne cysticke lozisko), izoechogenni, S ——

lehce hyper- nebo hypoechogenni . :

® Doppler




® CEUS UZ

> Pritomnost syceni, charakter syceni
> RCC - nehomogenni syceni, vymyvani, pseudokapsula (hypoechogenni halo)

- svétlobunécny




CT

Zlaty standard pro diagnostiku i staging

Nativni faze — kalcifikace, tuk, k hodnoceni syceni

® Kortikomedularni faze — pozdni arteridlni — 40-60 s
> Rendini cévy
> Casné syceni nddoru (obvykle méné nez kortex)

® Nefrograficka faze (pozdéji nez portalni) - 80-120 s
> Nejvyssi senzitivita pro detekci
> Charakteristika loziska
> Pritomnost syceni

® (VyluCovaci fdze) — 180-300 s
> Presnéjsi hodnoceni infiltrace dutého systému

> Odliseni od ialni [ 1




CT a subtypy RCC
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® Oncocytoma
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Unenhanced Corticomedullary Nephrographic Excretory

Unenhanced Corticomedullary Nephrographic Excretory

Young JR, Margolis D, Sauk S, et al. Clear cell renal cell carcinoma: discrimination from other renal cell carcinoma subtypes and oncocytoma at multiphasic multidetector CT.

Radiology 2013; 267:444-453



DECT

® Akvizice dat na dvou

energetickych hladindch 80 kVp
a 140 kVp

@ Virtudini nativ - srovnatelnd
kvalita pri srovnani s béznou
nativni fazi

G. Ma, D. Han, S. Dang, N. Yu, Q. Yang, C. Yang, C. Jin, Y. Dou, Replacing true
unenhanced imaging in renal carcinoma with virtual unenhanced images in dual-energy MonoE 40 keV
spectral CT: a feasibility study, Clinical Radiology, Volume 76, Issue 1, 2021 —

MonoE 120 keV

® Monoenergetické rekonstrukce -
nejvyssi hodnoty contrast-to-
noise rafio na urovni 40 keV v
If<orh|<omedu|orn| i nefrografické
azi

Martin S, Wichmann JL, Pfeifer S, Leithner D, Lengal L, Reynolds MA, D'Angelo T,
Hammerstingl R, Gruber-Rouh T, Vogl TJ, Albrecht MH. Impact of noise-optimized virtual
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Svéetlobunécny RCC

® Heterogenni
Nejvice vaskularizovany (nejvyraznéjsi syceni), nejhorsi progndza ze zoklodnlch 3 typU
® Neobsahuje extracelluldarni tuk (82 % ale obsahuje intraceluldrni) o

> Vyjimka kostni metaplazie (+kalcifikace), obaleni perirendlniho tuku

®

® ZvysSeni o 84 HU v kortikomeduldarni fazi ma
> 74 % senzitivitu
> 100 % specificitu pro svétlobunécny RCC

Kim et al. Differentiation of subtypes of renal cell carcinoma on helical CT scans. AJR 2002;
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Papildni RCC

Nativné casto hyperdenzni
Postkontrastneé
> vice homogenni (nez svétlobunécny RCC)
> nejmensi syceni oproti parenchymu ledviny ze viech subtypu, zejm. u tumor0 < 3 cm
Histologie

> Typ | - |epSI prog noza Herts et al. Enhancement characteristics of papillary renal neoplasms revealed on friphasic helical CT of the
> Typ ” _ hor\s'l' prognézo kidneys. AJR 2002; 178:367 -372

c llary Nephrographic  Excretory

Syceni do 20 HU mUze byt chybné zaménéno za pseudosyceni, vhodné je dosetieni —
CEUS Ci MR

van OQostenbrugge TJ, Fitterer JJ, Mulders PFA. Diagnostic Imaging for Solid Renal Tumors: A Pictorial Review.
Kidney Cancer. 2018 Aug 1;2(2):79-93.




Chromofobni RCC

Nejlepsi progndza

Méné vaskularizovany nez svetlobunécny
Periferni charakter syceni

Nelze spolehlivé odliSit od papildrnino

® Podobnost s onkocytomem

Ng CS, et al. Renal Cell Carcinoma - Diagnosis, Staging, and Surveillance. AJR 2008 Oct;191(4):1220-32



Sarkomatoidni RCC

® Drive samostatny typ

® Dnes zarazen jako varianta, kterd muze vzniknout dediferenciaci ostatnich
histologickych typu RCC

® Vysoce agresivni, Spatnd progndza
® Medidn preziti 5 — 12 mésicU

Pichler R, Compérat E, Klatte T, Pichler M, Loidl W, Lusuardi L, Schmidinger M.
Renal Cell Carcinoma with Sarcomatoid Features: Finally New Therapeutic . . o - . ,
Hope?2 Cancers (Basel). 2019 Mar 25;11(3):422 HISTO|OgIeI Sve’rlobunecny RCC - sarkomatoidni ’ryp




MR
Doplnkovd metoda
Zejména pokud nelze podat kontrastni latku na CT
K predoperacnimu pldnovani lze vyuzit UZ + nativni MR
Oproti CT lepe zhodnoti morfologii cystického Utvaru

©@ ©®©®O

T1 nativ + k.li.v — jako na CT (+ saturace tuku)
T2 SSh nebo TSE, saturace tuku
® T1 opposed phase
> mikroskopicky tuk (az v 82 %
U svétlobunécného RCC)
® (DWI + ADC, perfuze)

OJNO,




T1, T2

® Papilarni — vétsinou T2 hypointenzni (zejm. typ 1)
® Svetlobunécny — vétsinou T2 hyperintenzni,
pokles signdlu na out of phase (infraceluldrni tuk)

® V T1 obraze jsou tumory obdobneho signdalu —
casto je heterogenni z duvodu nekrdz i krvdceni

Oliva MR, et al. Renal Cell Carcinoma: T1 and T2 Signal Intensity Characteristics of Papillary and Clear Cell Types Correlated with Pathology. AJR 2009; 192(6):1524-30

® Cystické a T1-hypointenzni karcinomy maji méné
agresivni histologické znaky a lepsi progndzu.

Doshi AM, et al. MRI Features of Renal Cell Carcinoma That Predict Favorable Clinicopathologic Outcomes. AJR 2015 204:4, 798-803

.



MR subtypy

cortex

Median percentage enhancement

corticomedullary nephrographic

® Vysoka senzitivita (93%) a specificita (96%) kortikomedularni faze pro odliseni
svétlobunécného a papildrnino RCC

® cut-off relativni zvyseni signdlu o 84%

Sun MR, et al. Renal Cell Carcinoma: Dynamic Contrast-enhanced MR Imaging for Differentiation of Tumor Subtypes—Correlation with Pathologic Findings. Radiology
2009;250(3):793-802

Parameter cRCC (n= 1£ Cin=4 RCC (n=5 IRCC (n=4 oncocytoma (n = 4)

Age (y) 0.5 4 2 59.0 + 10.9 616 + 1.3 ASL

fumor size (cm ) ! < t d { 5 36 18 1.6
ASL perfusion (mL/min/100 g p f
e o Sl TR eriuze

Peak 338.0 « 1239 2609 * 619 8.2 83 5123 = 146.0¢

Lanzman RS, Robson PM, Sun MR, Patel AD, Mentore K, Wagner AA, Genega EM, Rofsky NM, Alsop DC, Pedrosa I. Arterial spin;ld6éling MR imaging of renal masses:
correlation with histopathologic findings. Radiology. . 3):799-808. doi: 10.1148/radiol.12112260. Epub 2012 Ocj/‘?./PMID: 23047841; PMCID: PMC3504320.




Svetlobunécny RCC

T——— T2 SPIR




Sve’rlobunecny RCC

T2 SPIR
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5.0+ O Mean ADC from single-ROIl assessment (reader 1)
O Mean ADC from single-ROIl assessment (reader 2)
B Mean ADC from whole-tumor (reader 1)

B Mean ADC from whole-tumor (reader 2)
o

DWI + ADC

® ADC hodnoty vyssiu £ 20 7.8
svetlobunécného nez chromofobniho | :
a papildmiho RCC S, GQEi ohe
ADC podobné u svétlobunécného g ﬁ] o
RCC a onkocytomu e~ g i ?

Hotker M, et al. Use of DWI in the Differentiation of Renal Cortical Tumors. AJR 2016.
206(1):100-105

Renal tumour comparison in ADC values
3.00

2.50 T 15t quartle

= Minimum
2.00

*Mean

2 Dle studie z roku 2021 vyssi ADC
e hodnoty u onkocytomU nez u
=+ - T ostatnich typU RCC

0.50

de Silva, S., Lockhart, K.R., Aslan, P. et al. The diagnostic ufility of diffusion
weighted MRl imaging and ADC ratio to distinguish benign from malignant
renal masses: sorting the kittens from the tigers. BMC Urol 21, 67 (2021)

Angiomyolip Chromop ClearCellRCC  Oncocytoma  Papillary RCC
RCC



Papilarni RCC typ |




Chromofobni RCC




o

18F-FDG PET

® Nepouziva se v diagnostice RCC -

> RCC mUze mdlo akumulovat V/
> Vysokd exkrece ledvinami SI
<{\

® Akumulace RCC ma prognosticky
vyznam -
> Horsi prognoza pri vysokem SUV(max) > 10

Ferda J, et al. 18F-FDG-PET/CT in potentially advanced renal cell carcinoma: a role in | ery rgr
tfreatment decisions and prognosis estimation. Anticancer Res 2013;33:2665-72. MR qﬂerlq'“' fqze

® Staging - mts, fromb¢ > Ve




Shrnuti

® Detekce RCC nejcastéji jako ndhodny
ndlez na UZ

® Typicky obraz svetlobunécného RCC

® Obraz RCC casto variabilni
- Pri nejistoté CEUS, MR, sledovani, biopsie

_






