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« Ve struc¢nosti sezndmit posluchace s:
« ZAakladnimi principy radioterapie
« Technickymi aspekty radioterapie
« Zakladnimi metodami nukledarni mediciny

DNASKY




PODSTATA

Cilené ozdreni bunék, které chceme eliminovat

Minimalizace ozdreni bunék, které nechceme eliminovat

Propojeni fyziky, biologie, techniky a Iékarstvi



EXTERNAL BEAM
RADIOTHERAPY

BRACHYTHERAPY
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IONIZACNI ZARENI

- Zd&reni, které maé Z Direct Action
dostateCnou e o
enerdii k ionizaci Photoelectric’

tkané

« Fotonové zdreni
(gama, RTG, Cast
UVv)

 Nabité Cdstice
(elektrony,

protony,
pozitrony...)

« Rychlé neutrony High-Z material Indirect Action




RADIOSENZITIVITA

Radiosensitivity of Organs and Tissues

Active cell division  High sensitivity

Hematopoietic system: Bone marrow and lymphatic tissues
(spleen, thymus gland, lymph node)

Reproductive system: Testis and ovary

Gastrointestinal system: Mucous membrane and small-intestinal
villus

Epidermis and eyes: Hair follicle, sweat gland, skin and lens

Other: Lung, kidney, liver and thyroid gland

Support system: Blood vessel, muscle and bone

Transmission system: nerve

No cell division  Low sensitivity




FAZE BUNECNEHO CYKLU

Cell cycle and radiosensitivity

Radioresistant

Mitosis B Moderately radiosensitive

™ Highly radiosensitive

(cell (RNA and
structurally proteins are
prepares to produced)

divide)

DNA synthesis

Cell cycle
arrest
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FRAKCIONACE

Tab. 1 - Typy frakcionacnich rezimu

Celkova | Celkova L’léi’.‘a’
davka doba

@) |y |

Rozlozenl frakcl

Tyden | Tyden
1 2

Nomofrakclonace ssese

Hyperfrakclonace essee

Clsta akcelerace : e

Akcelerovana { cssee
hyperfrakcionace sssee
(CHART] (L T 1

Concomitant boost 8 sesee

Hypofrakclonace

Akcelerovana
hypofrakcionace

e frakce radioteraple
CHART = Contlnuous hyperfractlonated accelerated radiotherapy
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LOKALIZACE

« Metody nukledrni
mediciny (SPECT, PET) a
radiologie (CT, MR)

« SPECT, PET - funkcni
informace, aplikace
radiofarmaka

 CT, MR — anatomicka
iInformace




LOKALIZACE SPECT

Acquisition SPECT Reconstiuction SPECT
Images
at different

Radioisotope decay
by y emission

-

Scintillation
camera

Reconstructed
cross-sectional
image




Scintillator Crystal

CH0H
H A
nQH  HoH

"

Fludeoxyglucose
(FDG)

)

511 keV,

Photosensor

Diffusion< 1mm

LOKALIZACE PET

NG
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LINEARNI U RYCHLOVAC
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LEKSELLUV GAMA NUZ

Gamma Knife Radiosurgery

Gamma rays

Tumour

Gamma Knife machine



—~—

LEKSELLUV GAMA NUZ



Brachytherapy (examplein the lung)

Catheter

TUNNOULY ===->->~ssrsnrsaismnsansnnn o

Lungs ---

Prostate gland

Implant
catheters

Template

Ultrasound
probe

Image reproduced with permission of Prostate Cancer Foundation of Australia.



—
al
<C
4
L1
—
Y
1
O
<C
'
af




PROTONOVA TERAPIE

Cyclotron Nozzle
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-~ X-ray Treatment

Low \

PROTONOVA TERAPIE

X-Ray Therapy

Dosage Distribution

Proton Therapy

Low \

Dosage Distribution
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