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Target Audience

This course is primarily directed to medical physicists that are or will be involved in the Leksell
Gamma Knife® Radiosurgery program. However, neurosurgeons or radiation oncologists involved in
gamma knife radiosurgery who want to enhance their technical and medical physics knowledge
about the Leksell Gamma Knife® are welcomed too.

Intent

Through attendance at this program, registrants should obtain knowledge about the practical aspects
of stereotactic radiosurgery using the Leksell Gamma Knife® with emphasis on medical physics
aspects. Program also provides observation of complete treatment procedure on multiple real
clinical cases. Participants will learn details about technical and dosimetry aspects of the Leksell
Gamma Knife®. This course provides training primarily related to the Leksell Gamma Knife®
Perfexion. However, the course is also appropriate for users of B and C and 4C units. At the end of
the program attendees should be able to perform acceptance, commissioning and regular quality
assurance of the Leksell Gamma Knife® unit and treatment planning including configuration and
administration of the Leksell GammaPlan treatment planning software. Further, participants should
be able to address all requirements of clinical use of Leksell Gamma Knife® such as stereotactic
imaging, radiosurgery treatment planning, gamma knife unit operation and radiation safety and

emergency procedures.

Continuing Medical Education

Program can be accredited by CAMPEP on request.

Major Objectives and Content

o Leksell Gamma Knife® 4C and Perfexion hardware including also practical demonstration and
hands on

e Dosimetry characteristics of Leksell Gamma Knife® 4C and Perfexion

e Acceptance and commissioning of Leksell Gamma Knife® 4C and Perfexion

e Daily, monthly and annual quality assurance of Leksell Gamma Knife® 4C and Perfexion

e Principles of stereotactic imaging and radiosurgery treatment planning including also

practical demonstration and hands on



e Basic radiobiology and dose selection in Leksell Gamma Knife®

e Observation of treatment process for 10-15 clinical cases treated on Leksell Gamma Knife®

Perfexion

e Radiation safety and emergency procedures for Leksell Gamma Knife® 4C and Perfexion

Faculty Disclosure

Faculty for this activity have been required to disclose all relationships with any proprietary entity

producing health care goods or services, with the exemption of non-profit or government

organizations and non-health care related companies.

The Following disclosures were made:

Josef Novotny Jr., Ph.D.
Roman Lis¢ak, M.D., Ph.D.

- Consultant Elekta Instruments AB, Stockholm

- Consultant Elekta Instruments AB, Stockholm

DAY 1 - MONDAY

8:00—8:45

8:45-9:45
9:45-10:45
11:00 -12:00
12:00-13:00
13:00 - 14:00

14:00 - 16:00

DAY 2 -TUESDAY

7:00-9:00
9:00-9:30

9:30-10:00
10:00-10:15

10:15-10:30
10:30-12:00

12:00-13:00

e Historical evolution of stereotactic radiosurgery with Leksell Gamma Knife® and its current
status (Roman Lisc¢dk)

e Leksell stereotactic frame and principles of stereotactic targeting (Dusan Urgosik)

e Principles of stereotactic imaging (Josef Vymazal)

o Leksell Gamma Knife® 4C and Perfexion hardware (Josef Novotny Jr.)

e Lunch

® Basic principles of treatment planning with Leksell GammPlan treatment planning software
for Leksell Gamma Knife® 4C and Perfexion (Josef Novotny Jr.)

e Hands on Function and Hardware of Leksell Gamma Knife® Perfexion (Josef Novotny Jr.,

Josef Novotny, Petra Kozubikovd)

e Observation of clinical cases treatment on Leksell Gamma Knife® Perfexion (All faculty)

e Basic indications and clinical limitations for Leksell Gamma Knife® radiosurgery (Roman
Lis¢dk)

e Dosimetry characteristics of Leksell Gamma Knife® 4C and Perfexion (Josef Novotny Jr.)

e Overview of installation and reloading steps with time frame for Leksell Gamma Knife® 4C
and Perfexion (Josef Novotny Jr.)

e Basic safety standards and radiation safety for Leksell Gamma Knife (Josef Novotny)

e Acceptance and commissioning of Leksell Gamma Knife® 4C and Perfexion (Josef

Novotny Jr.)

e Lunch



13:00-13:30 e Phantoms and dosimetry detectors used for Leksell Gamma Knife® 4C and Perfexion (Josef
Novotny Jr.)

13:30-14:00 o Measurement of beam profiles and collimator relative output factors for Leksell Gamma
Knife® 4C and Perfexion (Josef Novotny Jr.)

14:00-14:15 e Measurement of radiation and mechanical isocenter coincidence for Leksell Gamma Knife®
4C and Perfexion (Josef Novotny Jr.)

14:30-16:00 @ Hands on GammaPlan treatment planning software for Leksell Gamma Knife® 4C and

Perfexion (Josef Novotny Jr., Petra Kozubikova)

DAY 3 — WEDNESDAY

7:00-9:00 e Observation of clinical cases treatment on Leksell Gamma Knife® Perfexion (All faculty)

9:00-9:30 ® Basic radiobiology and dose selection in Leksell Gamma Knife® 4C and Perfexion
(GabrielaSimonovd)

9:30-10:00 e (Calibration of Leksell Gamma Knife®4C and Perfexion (Josef Novotny Jr.)

10:15-10:45 e Review of worldwide practice of Leksell Gamma Knife® 4C and Perfexion calibration
(Josef Novotny Jr.)

10:45-11:15 e Future directions in small field dosimetry calibration (Josef Novotny Jr.)
11:15-12:00 e Quality assurance of stereotactic imaging (Josef Novotny Jr.)
12:00-13:00 e Lunch

13:00-13:45 e Daily, monthly and annual quality assurance of Leksell Gamma Knife® 4C and Perfexion
(Josef Novotny Jr.)
13:45-16:00 e Hands on calibration and quality assurance of Leksell Gamma Knife® Perfexion

(Josef Novotny Jr., Josef Novotny, Petra Kozubikova)

18:30 - e Dinner

DAY 4 — THURSDAY

7:00-9:00 ® Observation of clinical cases treatment on Leksell Gamma Knife® Perfexion (All faculty)
9:00-9:30 e Radiation safety and protection of patients treated on Leksell Gamma Knife®

(Josef Novotny)
9:30-10:30 e Advance dose planning with Leksell GammaPlan treatment planning software for Leksell

Gamma Knife® 4C and Perfexion (Josef Novotny Jr.)

10:45-11:00 e Configuration, dosimetry data input, administration and backup of the Leksell gammaPlan
treatment planning software for Leksell Gamma Knife® 4C and Perfexion (Josef Novotny Jr.)

11:00-11:30 e Fractionated treatment on Leksell Gamma Knife® Perfexion with Extend™ frame system
(Roman Lis¢dk)

11:30-11:45 e Quantification and evaluation of treatment plan by dose statistics and conformity indices
(Josef Novotny Jr.)

12:00-13:00 e Lunch



13:00-14:00 e Hands on emergency procedures and radiation safety for Leksell Gamma Knife® 4C and

Perfexion (Josef Novotny Jr., Josef Novotny, Petra Kozubikova)

14:00-15:00 e Hands on GammaPlan treatment planning software for Leksell Gamma Knife® and

Perfexion (Josef Novotny Jr., Petra Kozubikovad)

15:00-16:00 e Course conclusion and evaluation

Otdazky pro doktorandy pro statni doktorskou zkousku z Lékarské biofyziky

Obecna biofyzika
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29.
30.
31.
32.
33.

Struktura elektronového obalu atomu

Magneticky moment elektronu

Magnetické vlastnosti atomového jadra

Princip hmotnosti spektrometrie

Sily plasobici mezi molekulami

Gibbsovo fazové pravidlo, fazovy diagram

Elektrické vlastnosti koloidu

Koligativni vlastnosti roztok(

Vyznam osmotického tlaku pro vymeénu vody v kapilarach

. Fyzikalni zakony vyznamné pro dynamiku krevniho obéhu

. Termodynamické stavové funkce

. Chemicky potencial

. Extinkce, Lambert-Beertv zakon

. Emisni a absorp¢ni spektralni analyza

. Zvétseni a rozliSovaci schopnost optického mikroskopu

. Princip elektronového mikroskopu

. Principy detekce ionizujiciho zareni, selektivni a integralni detekce zareniy
. Princip spektrometrie zareni y

. Metody osobni dozimetrie, expozice a davka zareni

. Chyby méreni, prokladani diskrétnich mérenych hodnot spojitou funkci, metoda

nejmensich ¢tvercu

Fyzikalni vlastnosti ultrazvukovych vin

Fyzikalni principy vyuZiti ultrazvuku v diagnostice
Princip NMR

Osmoticky tlak, osmoticka prace ledvin

Difuze

Aktivni a pasivni transport bunéénou membranou
Donnanova rovnovaha na bunééné membrané
Princip funkce laseru

Elektrochemicky potencial, klidovy membranovy potencidl
Ucinky elektrického proudu

Elektrodiagnostické metody

Absorpce rtg. Zareni

Princip pocitacové tomografie



34. Biologické ucinky rtg a y-zafeni, davka zareni, davkovy ekvivalent

35. Radioaktivni rozpad, fyzikalni, biologicky a efektivni poloc¢as

36. Deterministické ucinky ionizujiciho zareni

37. Stochastické ucinky ionizujiciho zareni

38. Diagnostika akutni nemoci z ozareni

39. Lécba akutni nemoci z ozareni

40. Vztah fyzikdlnich vlastnosti svételného zareni na jeho biologickém Gcinku

Fyziologie

Burika — slozeni
lontové kanaly
Télni tekutiny
Nervovy systém - stavba, funkce
Klidovy a akéni potencidl
Synapse
Svalstvo - stavba, funkce
Kosterni svalstvo
Hladké svalstvo
. Funkéni anatomie srdce
.Cinnost srdce, EKG kfivka
. Rizeni srdeéni ¢innosti
. Obéh krve - funkéni anatomie
. SloZeni krve
. Hemoglobin
. Cervené krvinky
. Desticky
. Krevni skupiny
. Lymfaticky systém
. Bilé krvinky
. Imunitni systém
. Dychaci cesty
. Transport plyn(
. Regulace dychani
. Ledviny
. Acidobazicka rovnovaha
. Vnitini prostredi CNS
. Hematoencefalicka bariéra
. Funk¢ni stavy CNS a bioelektricka aktivita
. Integracni funkce CNS
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Biochemie

WO N A WN R

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Glykolyza

Glukoneogeneze

Pentozovy cyklus

Cyklus kyseliny citronové

Dychaci fetézec

[-oxidace mastnych kyselin

Pfeména aminokyselin

Energeticky metabolismus svalu

Membrany

Transport latek (voda, ionty, organické molekuly)
Metabolismus N-acetylaspartatu

Metabolismus kreatinu a fosfokreatinu
Metabolismus inositol{

Metabolismus nejdulezitéjSich neurotransmiterd
Metabolismus laktatu

Metabolismus glukdzy

Metabolismus fenylalaninu

Metabolismus ATP, ADP, AMP

Uloha anorganického fosfatu v metabolismu

Magneticka rezonance
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14.
15.
16.
17.
18.
19.
20.
21.

Rezonanéni podminka, magneticky moment, gyromagneticky pomér
Blochovy rovnice, tvar signalu

Intenzita signdlu

Pulsni NMR spektroskopie

Fourierova transformace

NMR spektrum, definice chemického posunu, standardizace

Relaxacni ¢as T1

Aditivita relaxacnich ¢asu a zakladni prispévky k relaxaénim mechanism{m
Relaxacni ¢as T

.NOE

. MR tomograf a MR spektrometr, rozdily v konstrukci, zakladni konstrukéni schéma
. Typy civek pouzivanych v MR spektroskopii

. Citlivost NMR méreni, pomér signdl Sum pti méfeni spekter a moznosti jeho

zvySovani

RozliSovaci schopnost NMR spektrometru

Princip MR zobrazovani a porovnani MR zobrazovani a MR spektroskopie
K-prostor v MR zobrazovani a MR spektroskopii

In vivo MR spektroskopie - jeji rozdil od vysoko rozliSujici NMR

Metody spinového a stimulovaného echa v in vivo MR spektroskopii
Metoda povrchovych civek

Metoda ,single voxel”

Metoda ,,spektroskopického zobrazovani“



22. Metody potlaceni signalu vody (T4, selektivni pulsy, postprocesing)
23. Metody zpracovani spektra - klasicky postup - (ZE, EM, FT, PH, BL, FIT)
24. Metody zpracovani MR spektra ve frekvencni a ¢asové doméné

25. Zakladni metabolity sledované 'H MR spektroskopii

26. Zakladni metabolity sledované 3P MR spektroskopii

27. Zékladni metabolity sledované '3C MR spektroskopii

28. Metody zjistovani absolutnich koncentraci *H MRS

29. Metody zjistovani absolutnich koncentraci 3P MRS

30. VySetfovaci protokol in vivo MR spektroskopie



