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Overall message from congress

»In spite of advanced technology
,golden tool" of good radiotherapy
still remains - radiobiology !

Prof. J. Overgaard
ESMO/ECCO Congress
Stockholm 2011
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ESTRO Core Curricula

The updated ESTRO core curricula 2011 for clinicians, medical physicists and
RTTs in radiotherapy/radiation oncology
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Core Curriculum for MP 2012 AD.

FUNDAMENTAL KNOWLEDGE, SKILLS AND COMPETENCES

. FUNDAMENTALS OF HUMAN ANATOMY AND PHYSIOLOGY
. FUNDAMENTALS OF ONCOLOGY
. PRINCIPLES AND APPLICATIONS OF RADIOBIOLOGY AND MOLECULAR BIOLOGY

. REVIEW OF RADIATION PHYSICS

PRINCIPLES OF QUALITY MANAGEMENT

STATISTICAL METHODS

. ORGANISATION, MANAGEMENT AND ETHICAL ISSUES IN HEALTH CARE
. QUALITY AND RISK MANAGEMENT IN RADIOTHERAPY

. GENERAL SAFETY PRINCIPLES IN THE MEDICAL ENVIRONMENT

10. HEALTH TECHNOLOGY ASSESSMENT

11. INFORMATION AND COMMUNICATION TECHNOLOGY
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KNOWLEDGE AND SKILLS AND COMPETENCES SPECIFIC FOR RADIOTHERAPY

12. DOSIMETRY 15
13. PRINCIPLES OF MEDICAL IMAGING AND IMAGE HANDLING 15
14. EXTERNAL BEAM RADIOTHERAPY 45
15. BRACHYTHERAPY 15
16. PARTICLE THERAPY 3
17. PRINCIPLES OF UNSEALED SOURCE THERAPY 3
18. RADIATION PROTECTION FOR IONISING RADIATION 5
== 19. MATHEMATICAL MODELLING OF TREATMENT OUTCOMES 3
20. UNCERTAINTIES IN RADIOTHERAPY 3
RESEARCH PROJECT 30
160
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Co predstavuje ECTS ?

ECTS: European Credit Transfer and Accumulation System

1, Is a learner-centred system for credit accumulation and transfer based on the transparency

of learning outcomes and learning processes. It aims to facilitate planning, delivery,
evaluation, recognition and validation of qualifications and units of learning as well as
student mobility. ECTS 15 wadely used in formal higher education and can be applied to other
[ifelong learning activities.
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3. Principles and applications
of radiobiology

Core curriculum items:

the response of tumours and normal tissue to therapeutic levels of radiation;
early and late radiation effects;

effects of fractionation, dose rate, radiosensitation and reoxygenation;

the linear quadratic model;

therapeutic ratio, tumour control probability, normal tissue complication probability,
doses;

o dose-volume effects.

Time to be spent in this topic: 3 ECTS




6. Statistical methods

Core curriculum items:

descriptive statistics;

probability distributions;

general principles and application of statistical tests;
survival analysis;

study design and power analysis;

sample size definition

uncertainty analysis;

regression and correlation.

Time to be spent on this topic: 1 ECTS



6. Statistical Methods

Competences:

o ability to demonstrate the understanding of the fundamentals of biostatistics;

 ability to design studies in clinical and biomedical research;

o abilty to perform the most common statistical tests;

o ability to apply computational techniques and dedicated software packages for statistical
analysis;

o ability to analyse and interprete experimental results;

o ability to apply experimental outcomes to evidence based medicine approaches.
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19. Mathematical modelling of treatment outcomes

Core curriculum items

cell survival, repair and fractionation models;
NTCP and TCP- models;
P., utility function and other relevant models used in optimisation;

Assessment of the amount of time to be spent in this topic - 3 ECTS

Recommended literature

e Dale R and Jones B (eds.), Radiobiological Modelling in Radiation Oncology,
of Radiology, 2007

2013-05-15 simultanne vypoc¢ty BED TCP 10
NTCP



19. Mathematical modelling of treatment outcomes

Competences and skills:

o ability to critically perform fractionation calculations, response calculations (NTCP/TCP),
effective dose calculations and volume effect corrections using established models;

o ability to critical assess radiobiological calculations performed by commercial treatment
planning systems;

o demonstrate an understanding of the limitations in existing models and the parameters
established from published data as well as the underlying biological rational and limitation of
the model;

o ability to perform detailed dose-response analysis from clinical data and patient series;

o ability to critically make use of novel modeling and statistical strategies.
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3. Applications of Radiobiology

Competences:

ability to demonstrate the understanding of the fundamentals of cellular, molecular and
radiation biology of tumour and normal tissue;

demonstrate a basic understanding of the mechnisms involved in novel drugs commonly used in
combination with radiation;

ability to understand the basics of how radiation sensitivity of tumour and normal tissues is
caused by combined medical and radiation therapy;

ability to practically apply radiobiological knowledge to the fields of radioprotection as well as
to diagnostic and therapeutic application of ionising radiation;

ability to demonstrate the understanding of the radiobiological background of treatment
strategies in radiation therapy.

2013-05-15 Rad.and Oncol. March 2012 12



3. Principles and applications
of radiobiology

Core curriculum items:

= ¢ the response of tumours and normal tissue to therapeutic levels of radiation;
early and late radiation effects;

effects of fractionation, dose rate, radiosensitation and reoxygenation;

the linear quadratic model;

therapeutic ratio, tumour control probability, normal tissue complication probability,
doses;

o dose-volume effects.

Time to be spent in this topic: 3 ECTS



Vd

Ucinky frakcionacie, davkovej rychlosti
“4+1R“

Podrobne rozobraté v prednaskach :

I1. J.Fowler : 7 krokov do ,,neba radiobiologie*
X. Dose rate phenomenon in HDR BT
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Linearno kvadraticky model
BED , NTD(EQD?2)

Podrobne rozobraté v samostatnej prednaske
I1. J.Fowler : 7 krokov do ,,neba radiobiologie*
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Davkovo-volumove ucinky —

Podrobne rozobraté v samostatnej prednaske :
[11. Interpretacia DVH parametrov
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TCP /NTCP
a terapeuticky pomer

Podrobne rozobraté v samostatnej prednaske
V. Modely TCP/NTCP a UTCP
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Two ways to acception of modelling

The OSTRICH SYNDROME




Autori : Radiobiological Modelling in
Radiation Oncology , London 2007

e Prof. Roger G. Dale Prof. Bleddyn Jones
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Prof. R. Withers Prof. J.Fowler




Co je brainstorming ?

Tvorenie obsahovo novych / lepsSich
mysSlienok v slobodnej atmosfere,
za aktivnej ucasti vsetkych clenov timu
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4 pravidlé BS (aAlex Osborn 1953)

1. Kritika navrhov je nepripustna bez ohladu na
jeho ,,nezvycajnost /strelenost™

2. Slobodné vyjadrovanie navrhov
Cim divokejsi napad tym lepsie
(fahSie je ideu potlacit ako vymysliet)
3. Pozadovana kvantita
Cim vacsi pocet idei tym vadsia
pravdepodobnost’ najdenia optimalneho rieSenia
4. Kombinacie a vylepsovanie navrhov
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Proces brainstormingu

1. Jasne /presne definovat’ tlohu s ciefom
- bud hfadat’ pri€iny problemu
- navrhnut jeho rieSenie

2. Ueéastnici (povzbudzovani moderatorom)
postupne vyslovuju svoje navrhy

3. Napady/navrhy zapisovat’ na tabulu

DIiZka : 10-15 min, Podetidei min. 7-10
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Co oc¢akavate od workshopu

a SW BioGray ?

Por |Oc¢akavania Skore
1 Pauzy- kompenzacie repopulacie +
2 Stereotakticka RT +
3 UCinky nekonvencénej frakcionacie +
4 Validita modelov +
5 Early a late efekty +
6 Brachyterapia + EBRT +
7 Vyhladavanie tkaniv - prehlady +7?

2013-05-15
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Co ocakévate od workshopu a

SW BioGray ?

Por |Ocakavania- pokracovanie |Skore

8 Odhad rezervy pre Il. sériu +

9 Simulacia SiB IMRT +

10 DVH priradzovanie / asociovanie +7?

11 Plany bez DVH + ESTRO Potter
12 Stereotakticka RT - diskrepancie +

13 Trial verzia na 12 mesiacov konsenzus
14 Odhad rezervy pri re-iradiacii +

2013-05-15
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Co ocakévate od workshopu a

SW BioGray ?
Por. |O€akavania- pokracovanie |Skore
15. Simulacie zmien frakcionacie +
16. Porovnavanie uc€inku LQ vs LQ-L +
17. Techniky CSO klasika vs RapidArc +
18. Ako Biogray pocita ... +
19. Zdroj dat pre Biogray +
20. Simultanny boost +

2013-05-15
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Co ocakévate od workshopu a

SW BioGray ?
Por. |O€akavania- pokracovanie |Skore
21.
22.
23.
24,

295.

2013-05-15
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Vyhodnotenie brainstormingu
Co ocakavate od workshopu?

zaver:
Z 20 nametov ucastnikov

zodpovedanych . 18

na doriesenie lektorom: 2
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Poskodenie na atomarnej urovni

\V dosledku oziarenia biologickeho vaziva
(nakoniec aj lubovolne| latky) dochadza k
pohlcovaniu energie a nastava ionizacia a
excitacia atomov a molekul ozarovanej latky.
Prvotné poskodenie sa prejavi v najvacse]
miere na zakladnych stavebnych latkach zivej

hmoty, ktorymi su voda, bielkoviny, nukleove
kyseliny (DNA), enzymy a I.
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Poskodenie na molekularnej trovni

o disociaciou molekul vody (75% tela)
vznikaju agresivne radikaly a silné oxidanty
(OH, H,0,,HO,,H*)

o Tieto reaguju d’alej s biologickymi latkami
napr. bielkovinami za vzniku toxinov
sposobujucich narusenie ¢innosti tkaniv

 zlyhanie zivotnych funkcii organov az
skolabovaniu organizmu

2013-05-15 Rad.and Oncol. March 2012

30



Odpoved’ na 1Z na bunkovej Grovni (DNA)

o UGS,

Bunka zasiahnuta urcitou davkou ziarenia
je casto schopna sa v kratkom case
zotavit' a odstranit’ Skody, ktorée vnej
Ziarenie sposobilo. Hovorime o “
reverzibilnych (vratnych) zmenach.

Niekedy su vsak tieto zmeny trvalé. Bunka
uz nie je schopna zotavit' sa z nich, a

tak hynie. Ide o zmeny ireverzibilné T
(nevratné).

Najhorsie sa reparuju dvojstranné zlomy N »
DNA (DSB - double side break). H‘ﬂ 4
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Deterministickeé vs stochasticke Ucinky

Deterministické U¢inky sa
makroskopicky navonok

prejavuju zistitelnym tzv.

klinickym priznakom.

Na bunkovej urovni vsak tieto
deterministické prejavy maju
stochastické zakonitosti.

Malé bunkové straty
organizmus toleruje a
funkénost nie je poskodena.

Po prekroceni kriticke]
hodnoty - prahu, prejavi sa
deterministicky ucinok.

)

F - frekvencia vyskytu
deterministického prejavu

|
|
|
|
|
|
|
|
|
|
|
|
|
|

E - miera poskodenia
bunkovych populacii s
réznou senzitivitou

0 N

'
I

Prah manifestacie

prejavu
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Deterministicke vs. stochasticke ucinky
lonizujuceho ziarenia

Okamzité Oneskorené
Somaticke

Geneticke

akutna choroba z | nenadoroveé oneskorene
oZiarenia poskodenia:
akutne lokalne A 2 . zhubneé | geneticke poruchy u
chronicky zapal koze ,
zmeny Ny nadory potomstva

poskodenie plodnosti | zakal oCnej Sosovky
posSkodenie vyvoja plodu

R e : Stochasticke,
Deterministicke, nestochasticke, prahove
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Skoreé a neskoré uéinky ionizujuceho ziarenia

Skore deterministicke poskodenie
— Akutna choroba z oziarenia

— Akutne poskodenie koze

— Poskodenie plodnost

Neskore deterministicke poskodenie
- radiacna dermatitida

— zakal ocne) Sosovky - katarakta

— chronicka choroba z oziarenia

— skratenie zivota a urychlene starnutie
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Casova postupnost’ Géinkov 1Z

Stupeii Cas Udalost’
Fyzikalny <1015s Tvorba H,0* , e
Chemicky <1025 H,0* H,0,, OH

10-6-10-3s Reakcia radikalov

<1 sek Biochemickeé zmeny

minuty Ovplyvnené delenie buniek
Biologicky dni Gastrointest. a CNS

tyzdne Vyvoj plucnej fibrozy

roky Geneticke efekty, rakovina

2013-05-15
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Fyzikalne a biol. zaklady ucinku EM
Zlarenia, elektronov a t'azkych castic
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