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MTS v skelete pri karcindome prsnika

* Retrospektivna analyza podla subtypu a incidencie vzdialenych mts:
Kostné mts - ako prva lokalizacia recidivy — Luminal A ER+/HER2 -  58,5%
Luminal B ER+/HER+ 47,3%
ER-/HER+ 34,5%, peceriové mts 31,7%
triple negat 36,4%, plucne mts 32,09%
(Wu Q.et al.Oncotarget, 2017)

* S6lo mts v skelete vs viac organové postihnutie:
- PFS 24 vs 14 (p=0.002)
- 0S 79 vs 50 (p=0.005)

Lee SJ,et al. Cancer Res Treat. 2011
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MTS v skelete

* Asymptomatické — véasna detekcia metastaz zlepsuje kontrolu ochorenia
- lokalna lie€ba moze zabranit vzniku kostnych prihod

* Symptomatickeé - zhorsenie kvality zivota

* Najzavaznejsie komplikacie (tzv. skeletal related events=SRE): bolesti,
kompresia miechy, patologicka fraktura, neurologické prejavy
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MTS v skelete - bolest

e 70% pacientov ma bolesti - hlavny ciel radioterapie — zmiernenie bolesti
e Lokalne mechanizmy vzniku nadorovej bolesti

- Uvolnovanie chemickych mediatorov

- Mikrofraktury

- Zvyseny tlak v kosti

- Reaktivny spazmus svalstva

- Infiltracia nervovych korenov

- StlaCenie nervu

- Natiahnutie okostice

Vakaet, L.A.L. Int J Dev Biol 2004
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Radiobiologicky ucinok RT

* Prerusenie biomolekularneho cyklu bolesti
- Ulava od bolesti — u? za 48 hod, v horizonte 2-4 tyzdfiov od RT
* Prerusenie mechanizmov osteolyzy — rekalcifikacia v priebehu 6-12 td

* Znizenie lokdlnej nadorovej zataze u radiosenzitivnejSich podtypov
zamerna eradikacia nadoru — mozné dosiahnut 1r. LC 90,4%
2r. LC 82,4%

Goblirsch M. et al. Radiat. Res. 2004



Mechanizmus posobenia RT na kosti

Hypofractionation or Stereotactic Radiation Therapy (SBRT)

Reduction of inflammatorny
cytokines, IL-1a/B, IL-6, IL-

s
17, TNF-a, VEGF and Long term

senescence-associated osteoclasts
secretory phenotype depletion
{SASP) proteins Endothelial damage
Direct and sub-letal with vascular
citotoxic cellular disruption
damage

Marazzi F. et al. Cancers, 2020
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Radiobiologicky ucinok SBRT

* Imunostimulacny efekt — stimuluje tumor specificku imunitnu
odpoved

* Abskopalny efekt - zmensenie lozisk mimo ozarovanej oblasti



Ozarovany objem, davka

2D radioterapia

* Historicky paliativna liecba — jednoduché
techniky, 3D CRT

- 8-30 Gy, 1-10 frakcii

- Ozarovany objem: cely kompartment
postihnutej kosti, extraosealnej infiltracie

lem<1cm

Ciel" kontrola symptdomoyv, lokalna kontrola rastu
nadoru
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Ozarovany objem, davka — paliativna RT

Dose Volume Qutcome Reference
Symptom control (pain,
8 Gy Bone compartment +/— neurological impairment) Chow E. 2002
: , ._ b - Chow E. 2007
1 Fr soft-tissue invasion Preferable in case of poor

] Chow E. 2012
Expectahnn of retreatments

20 G Bone compartment +/ Symptom control (pain Chow E. 2002

5 Fr:rr -anft-ti_qqge invasion nitmigical impairﬁmn;} Chow E. 2007
- ' Chow E. 2012

30 Gy Bone compartment +/— Symptm_'n cqntml (pain,

10 Fr soft-tissue invasion neurological impairment) Rades D, 2004

After sureical stabilization

Porovnatelna kontrola bolesti po jednorazovom oziareni ako po frakcionovanom
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Metaanalyza Chow et kol (JCO, 2007)

porovnanie single 8 Gy/1fr vs 30 Gy/10 fr — ekvivalentné z hladiska

kontroly bolesti
- Retreatment 2,5x vyssi pri single frakcii

- Opakovanym oZiarenim mozno dosiahnut porovnatelnu odpoved



Ozarovany objem, davka

IMRT/VMAT

* V sucasnosti — IMRT, VMAT, SBRT - lepsia
davkova distribucia, Setrenie kritickych
organov

* IMRT/SIB na GTV

* Technika SBRT - radikalny potencial — davky
biolog. ekviv. 75 Gy v GTV

* SBRT vyzaduje zabezpecenie fixacie,
imobilizacie

* Co-registracia s MR — identifikacia mts v
kosti, infiltracia miesneho kanala...
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Ozarovany objem, davka — radikalna RT

Dose Volume QOutcome Reference
5-year OS5 83% (BO vs. no-BO
EQD2 of 57.3 Gy Bone lesion + margin p = 0.002)
[38.3-70] ’ (mm) 5 10-year OS 75% (BO vs. no-BO Milano MT, 201
BED 60 Gy (obtained) p =0.002)
FFWM (BO vs. no-BO p 0.018)
3-year DPFS 36.8%
5-year LC 66.1%
BED > 50 Gv Bone lesion + margin _5-}?&_'&1‘ 0S5 49% _ Yoo GS, 2015 |
/ (mm) univariate Analysis:
Higher RT dose (p = 0.002)
Whole Lesion RT (p = 0.007)
1-year PFS 75%
3045 Gy Bone lesion + margin 2-year PFS 53% s
3 Fr (mm) 2-year LC 97% Trovd M, 2017
2-year OS 95%
15_22:.5 Gy Hone lesion + margin 15-month pain control 96% Gerszten PC, 20(
1 Fr (mm)
35 Gy (spinal) Bone lesion + marein l-year LC 91.2%
50 Gy (no spinal) . L[rnm] 5 PFS 10.1 months Kam TY, 2019
5 Fr OS 37.3 months
40 Gy (GTV) Bone lesion + margin g,
30 Gy (WV) (mm) 1'3’%‘; 15‘; ;B ‘o Faroogi A, 201§
10 Fr Whole vertebra (WV) °
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Porovnanie konvencnej a stereotaktickej RT

Radiotherapy and Oncology 128 (2018) 274-282

Contents lists available at ScienceDirect

Radiotherapy and Oncology

journal homepage: www.thegreenjournal.com

Phase II randomised trial

Randomized phase Il trial evaluating pain response in patients with )
spinal metastases following stereotactic body radiotherapy versus >3
three-dimensional conformal radiotherapy

Tanja Sprave *¢, Vivek Verma b Robert Forster #“4, Ingmar Schlampp *“, Thomas Bruckner©,

Tilman Bostel ¢, Stefan Ezechiel Welte?, Eric Tonndorf-Martini®, Nils Henrik Nicolay <, Jiirgen Debus **,
Harald Rief *#“*

55 pac, SBRT 1x24 Gy vs CRT 10x3 Gy

Ustup bolesti v 3 m bez rozdielu: 69,9% vs 47,8% p=0,13
v 6 m v prospech SBRT: 73,7% vs 35% p=0,015
Kompresivna fraktura stavca > pri SBRT 28% vs 5%
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Porovnanie konvencnej a stereotaktickej RT

The Lancet Oncology

Volume 22, Issue 7, July 2021, Pages 1023-1033

SBRT 2x12 Gy (114 pac) vs CRT 5x4 Gy (115 pac)
Uplny Ustup bolesti v 3 m: SBRT 35% vs 14%

Articles

Stereotactic body radiotherapy versus

conventional external beam (p=0,0002)

, _ , _ , 2 r. lokalny relaps: SBRT 14,8% vs CRT 35,6%
radiotherapy in patients with painful (p<0,001)
spinal metastases: an open-label, Reiradiacie (1 rok): SBRT 2,2% vs CRT 15,8%
multicentre, randomised, controlled, (p=0,002)

phase 2/3 trial

Prof Arjun Sahgal MD @ & &, Sten D Myrehaug MD ¢, Shankar Siva MBBS ¢,
Giuseppina L Masucci MD f, Pejman ] Maralani MD °, Prof Michael Brundage MD 9,
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Konvencna RT vs SBRT

* SBRT — prinos pre vhodne vybranych pacientov, oligometastatické mts
- dIhSie trvajuca odpoved z hladiska bolesti

- lepsia lokalna kontrola

- nizSia miera reiradiacie

* Konvencna radioterapia — mnohopocetné mts

- neschopnost tolerovat imobilizaciu potrebnu pre SBRT

- silné bolesti napriek analgézii — pridlha doba k planovaniu MR a SBRT
- ocakdvana dizka prezitia <3 mesiace
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Rozhodovaci algoritmus

IDENTIFYING PATIENTS WITH RISK OF METASTASES OR WITH 5USPICIOUS SYMPTOMS

| De Novo Metastatic | ‘ Recurrent Metastatic ‘
. ; |
— g _ |
Oligometastatic Oligometastatic ] Plurimetastatic Plurimetastatic
Bone-Only Bone and Visceral | Bone-Only Bone and Visceral

| IDENTIFING PATIENT" PROGNOSTIC FACTORS: AGE, ECOG, IMMUNOPHENOTYPE, PREVIOUS TREATMENTS |

e = = ¥ - ——
GOOD PROGNOSIS INTERMEDIATE PROGNOSIS POOR PROGNODSIS
. Evaluate SR5/SBRT to all sites of *  Systemic therapies priority . Systemic theraples, If indicated
metastases [BED=75 Gy) . Evaluate RT (also SBRT) for symptomatic or = Evaluate RT for symptomatic or critic sites
. Evaluate SRS5/SBRT in case of critic sites L Modulate RT dose and fractions according
oligoprogression = Evaluate SRS/SBRT in case of to progmosis
. Concomitance with drugs only if oligoprogression . Evaluate SBRT in case of re-treatment
allowed by guidelines or in protocols | * Concomitance with drugs only if allowed s Evaluate radiopharmaceuticals if diffuse
. Multidisciplinany evaluation for local | by guidelines or in protocols and painful bene invalvement
therapies alternative to radiotherapy * Multidisciplinary evaluation for local ~ Surgery in case of fracture and according to
theraples alternative to radiotherapy prognosis

Marazzi F. et al. Cancers, 2020
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* Pacientky s dobrou prognozou (ER pozitivita, izolovana kostna mts) —

radikalna lokalna terapia (SBRT, chirurg. vykon, intervencna radiologia)

* Pacientky so stredne zavaznou prognozou — velmi heterogénna skupina —
primarne systémova liecba, lokalna lieCba (RT, chirurgia) v pripade
symptomov

* Pacientky so zlou prognozou — lieCba na zlepsenie kvality zivota,

jednorazovo paliat RT
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Metastazy v stavcoch

» Stereotakticka radioterapia — dlhodoby efekt na potlacenie bolesti,

prevencia lokalnej progresie, potencialne kurativny ciel

* Davky vyssie ako 1x18 Gy (BED,, =50 Gy): 1x20 Gy, 1x24 Gy, 2x12 Gy, 3x10
Gy, 5x7 Gy ‘ LC 80-90% (1-2r.)

e Rozhodnutie multidisciplinarneho timu
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Radiotherapy and Oncology 190 (2024) 109966

Contents lists available at ScienceDirect

Radiotherapy and Oncology

journal homepage: www.thegreenjournal.com

Guidelines 4-)

ESTRO clinical practice guideline: Stereotactic body radiotherapy for bidied
spine metastases

M Guckenberger ™ , N Andratschke”, C Belka b.e.d P Bellut©, F Cuccia’, M Dahele &,
RS Guninski ?, M Josipovic ™!, P Mancosu’, G Minniti ***, M Niyazi‘, U Ricardi’,
P Munck af Rosenschold ™', A Sahgal™, Y Tsang"“, WFAR Verbakel ", F Alongi "

 \/lyber vhodnych pacientov — nie je pritomna instabilita (SINS<12), s
minimalnou epiduralnou chorobou (Bilsky 0-1), max 3 prilahlé vertebralne
segmenty v ozarovanom objeme, dlha predpokladana dlzka zivota

Nie, ak je symptomaticka kompresia miechy alebo syndrom kaudy equiny
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Kompresia miechy

* Kompresia miechy — 20% u pac. s karcinomom prsnika
- Th stavce (65%), LS (25%), C (10%)
- 20-35% multietazoveé postihnutie
* Podozrenie na kompresiu miechy - urgentné MR celej miechy, do 24 hod.

* Potvrdena kompresia miechy — definitivne zacatie liecby do 24 hodin:
kortikoidy 16 mg iv, pokracCuje p.o. rovnaka davka 10-14 dni + PPI

* Urgentny chirurg.vykon - <48 hod. paraplégia, >3 mes. dizka Zivota — po
OP radioterapia (10 fr a 3 Gy)

* Pacienti nevhodni na operaciu — RT — frakcionacia podla stavu — 1x 8-10
Gy, 5x4 Gy, 10x3 Gy, 20x2 Gy (SBRT sa neodporuca)

Oldenburger, E. et.al. ESTRO-ACROP guidelines, 2022
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Riziko patologickej fraktury

* Patologicka fraktura — 1,6-13% pac

- dlhé kosti, acetabulum, stavce
Riziko patolog. fraktury (dlhé kosti) — Mirelsove skore — lokalizacia,
rozsah postihnutia kosti, typ metastazy (lyticka, skleroticka),

stupen bolesti — najvacsia prediktivna hodnota pre femur

<7 0-4% radioterapia

8 15% Zvazenie profylakt.fixacie

>9 >33% Indikovana profylaktiicka
fixacia

Oldenburger, E. et.al. ESTRO-ACROP guidelines, 2022
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Riziko patologickej fraktury

* Prediktor patolog. fraktury je dizka metastazy v dlhej kosti 30 mm, lokalizovana
peritrochantericky, poskodenie viac ako 50% obvodu kortikalis

* Preventivne oziarenie s cielom rekalcifikacie kosti moze zabranit frakture
» Rekalcifikacia a stabilizacia — viditelna na rtg 6 — 12 tyzdnov po RT

* Pooperacna radioterapia — zabranenie rastu tumoru, zniZzuje nutnost
druhej operacie (2% vs 15%) a zvysuje navratenie normalnej funkcie (53%
vs 11,5%), interval od OP 1-2 tyzdne

* Rozne frakcionacné schémy — 1x8 Gy, 5x4 Gy, 10x3 Gy s porovnatelnym
vysledkom

Oldenburger, E. et.al. ESTRO-ACROP guidelines, 2022
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Kazuistika — ozarovanie komplikovanej mts kosti

e 23.4.2020: QE+EA l.sin, hist: tumor velk. 19x17 mm, IDC G2, ER 90%,
PR 80-90%, Ki67 25-30% - Luminal B podtyp, 5/10 +, perinoddlna
propagacia

e Uzavreté ako pT1cN2aMO...st. I1IA
e 12.5.2020 - zahajena CHT 4xAC, 4xTaxotere +CFA

e 11-12/2020 adj. RT - lavy prsnik + drendz, Letrozol 2,5 mg/d - plan 5-
10 rokov

* Koncom roka 2023 bolesti hlavy, s vyzarovanim do ucha
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 MRI 1/24

MTS v C2 - extenduje z tela stavca do
dens aj do oboch oblukoy,
vyraznejsie vpravo, kde aj s
extraosealnou propagaciou -
lateralne paravertebralne,
intraspinalne, s incip. stenotizaciou
spin. kanala a stendzou prav.
neuroforamenu s kompresiou radixu
C2 |.x.
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29.1.24-7.2.24 SBRT, Cyberknife, 6FF, 5fr a 6 Gy, na 76,4% izodozu
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Od 1/24 fulvestrant, od 2/24 abemaciclib, denosumab
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* CT03/24

Lytické lozisko v obluku stavca C2 vpravo s
makkotkanivovou komponentou velkosti cca 23 x 20mm,
s extenziou do tela a dens axis a miernou propagaciou do
spin. kanala, zacinajuca osifikacia

* CT09/24

Pribudla osifikacia pravého pedikla s jeho zhrubnutim a
stendzou pravého neuroforamen, zvyraznila sa osifikacia
dorzalnej hrany tela. Makkotkanivova komponenta v
kontakte na miechu v segmentoch C1-C2/3 v parcialnej
regresii
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* MR 9/24

* Telo stavca C2, dens axis ako aj
lateralnej Casti obluku bilat. (viac
vpravo) su s prestavbou kostnej
drene, regresia edému kostnej
drene a extraosealnej
komponenty, spinalny kanal je
volny
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Zaver

* Radioterapia je efektivny sposob liecby kostnych metastaz

* Prevencia kostnych ,,prihod” je jednym z cielov paliativhej radioterapie

* Sposob RT, davku volime podla prognozy pacientky, celkového stavu, ciela
liecby

* Oligomestatické ochorenie — SBRT standardom v liecbe
(ESTRO/ESMO/ASTRO/ASCO/CARO/NCCN/NHS/RANCZR)

 Jednorazové oziarenie davkou 8 Gy poskytne rychlu a adekvatnu ulavu od
bolesti

» Radioterapia by mala zacat ¢o najskor



I Dakujem za pozornost

Oddelenie radiacnej onkoldgie

Nemocnica Bory

lvana Kadlecika 2, Bratislava

* radionko.ambulancia.bh@pentahospitals.com

margita.pobijakova@pentahospitals.com
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