<! FAKULTNI CyberKnife — fyzikalné technicky pohled
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Bilancovani 2010-2023 FRO e

= Retrospektivni pohled

= Nové vyzvy, ukoly, diagndzy, metody- pristupy

= Technické a fyzikalni uskali
= Ozarovaci Cas

= Nehomogenni planovani
= Limity

= Nové diagnozy



Bilancovani 2010-2023 RO
= CyberKnife Ostrava — 1. instalace ve stredni Evropé
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Human hair
65 microns
average

ECHNICAL DATA

vaximum reach 2496 mm
:ated payload 300 kg
Jumber of axes 6

Neight k
?'cﬁ)ieﬁrfgﬁotobility +/- 0.06 mm (60 microns)




CyberKnife Ostrava RO

= 4/2023 8000 pacient 9500 lozisek
= 1. pacient 8/2010

= 2015 upgrade na V10.5
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Technické a fyzikalni uskali 3\ SiE
= Dozimetrie malych poli + kruhova pole
* Filmova dozimetrie

= Duraz na mechanickou presnost robota

= |Lécba pohyblivych lézi v pohybu

= Nové CT+ MR protokoly (Distorze MR obrazu)




Technické a fyzikalni uskali PO
* 2013 — nejvice extrakraniadlnich pacientu na svété

" > pacientu > vice poruch? |

= 4 mésice do ,,zniceni” 1.kolimatoru Iris

= Zivotnost RTG 2roky

= 2015- po upgrade vymeéna 10ks RTG J

" 4x vymena LU — porucha vakua




Technické a fyzikalni uskali

" Snimky 45°
" Implantace fiducials — spravna geometrie

= Xsight Lung




Ozarovaci cas FI{P

= Délka lécby na CyberKnife Casto kritizovana
= Zkraceni ozarovaciho casu:

= Zkusenosti (radiol.asistent, planovani)
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Ozafovaci €as FNO e
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" Prdmér prvnich 100 — 51min

" Prdmeér poslednich 100 —36min

» Plicni loziska 3x20Gy — 68min vs 41min (v€etné 15min pro nastaveni)




Nehomogenni planovani

= Standard 80% iso

= |ntrakranialni meta — 50% iso
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Nehomogenni planovani FNO e

OSTRAVA

= Nehomogenita — cesta eskalace davky

Original research article

Dosimetric comparison of MRI-based HDR @C,m,a,k
brachytherapy and stereotactic radiotherapy in

patients with advanced cervical cancer: A virtual
brachytherapy study

Bretislav Otahal “*, Martin Dolezel?, Jakub Cvek®, Ondrej Simetka®,
Jaroslav Klat¢, Lukas Knybel?, Lukas Molenda?, Eva Skacelikova®,
Ales Hlavka®, David Feltl®

@ Department of Oncology, University Hospital Ostrava, Ostrava, Czech Republic

b Oncology Centre, Multiscan & Pardubice Regional Hospital, Pardubice, Czech Republic
¢ Department of Gynecology, University Hospital Ostrava, Ostrava, Czech Republic
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Nehomogenni planovani PN

* Nehomogenita — cesta eskalace davky

Reiradiace 20Gy/5fr/55%iso




Knybel, L., Cvek, J., & Dvorak, P. (2023).
Treatment Planning Study for Pancreatic
Cancer-Dose Escalation using Stereotactic
Centralized Ablative Radiation Therapy
(SCART). Cureus Journal of Medical
Science, 15(4).

25Gy/fr vs SCART+ 20Gy/4fr
A) 25Gy/5fr

B) SCART

C) 20Gy/4fr

D) Sum B+C

BED;, z mean dose:
-narlst z 48Gy;o na 80Gy;, pro CTVcentral

-narust z 47.7Gy,o na 57Gy,o pro CTV
-nardst z 45Gy,o to 51Gy;o pro PTV

Davky na OARs stejné ¢i mensi
BED,, CTVcentral >66%.
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Davkové limity FND e
= 2010 - pro nas vse nové
= Limity pro 1,3 a 5fr.

= Neplatnost LQ modelu (davky nad 10Gy/fr ?)

= Sériové organy- objemoveé dose constraints

Serial Tissue Volume (mL) Volume Max (Gy) Max Point Dose (Gy) Endpoint (=Grade 3)
SINGLE-FRACTION TREATMENT
Optic pathway <0.2 8 10 Neuritis
X RibiHoN ovcowoey Cochlea 12 Hearing loss
. . P Brainstem <1 10 15 Cranial neuropathy
Seminars in Radiation Oncology Spinal cord 025 10 14 Myelitis
. 3 Volume 18, Issue 4, October 2008, Pages 215-222 - <1.2 7
ELSEVIER Cauda equina <5 14 16 Neuritis
Sacral plexus <3 144 16 Neuropathy
Esophagus* <5 145 19 Stenosis/fistula
. . . Ipsilateral brachial plexus <3 144 16 Neuropathy
An Overview of Hypofractionation and Heart/pericardium <15 16 2 Pericardits
. . . . Great vessels <10 31 37 Aneurysm
IntrOductlon to Thls lssue Of Semlnars mn Trachea and ipsilateral bronchus* <4 8.8 22 Stenosis/fistula
Skin <10 144 16 Ulceration
1111 Stomach <10 13 16 Ulceration/fistula
Radla tlon OnCO logy Duodenum* <5 8.8 16 Ulceration
Jejunum/ileum* <5 9.8 19 Enteritis/obstruction
Robert D. Timmerman MD (Guest Editor) Colon* <20 1 22 Colitis/fistula
Rectum* <20 1 22 Proctitis/fistula
Bladder wall <15 8.7 22 Cystitis/fistula
Penile bulb <3 14 34 Impotence
Femoral heads (right and left) <10 14 Necrosis
Renal hilum/vascular trunk <2/3 volume 10.6 Malignant hypertension
Parallel Tissue Critical Volume (mL) Critical Volume Dose Max (Gy) Endpoint (=Grade 3)
Lung (right and left) 1,500 7 Basic lung function
Lung (right and left) 1,000 74 Pneumonitis
Liver 700 9.1 Basic liver function
Renal cortex (right and left) 200 8.4 Basic renal function
Serial Tissue Volume (mL) Volume Max (Gy) Max Point Dose (Gy) Endpoint (=Grade 3)




Task group report () Free Access

Da'v kOVé I i m ity Stereotactic body radiation therapy: The report of AAPM Task

Group 101
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Stanley H. Benedict, Kamil M. Yenice, David Followill, James M. Galvin, William Hinson, Brian Kavanagh,
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= Tvorba ,vlastnich” tabulek dle
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Effects in the Clinic (HyTEC): An Overview
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Jinyu Xue, PhD e Ellen Yorke, PhD
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Rectum® <20 cc 143 184 24 (8 Gy/fx) 282 (9.4 Gy/fx) 25 (5 Gy/fx) 38 (7.6 Gy/fx) Proctitis/fistula
Rectum' <3.5cm’ 50 55 Proctitis/fistula

<20 cm’ 37.5




Davkové limity PN

= Ukazka ,,evoluce” limitl na rectum

Rectum® <20 cc 143 184 24 (8 Gy/fx) 282 (9.4 Gy/fx) 25 (5 Gy/fx) 38 (7.6 Gy/fx) Proctitis/fistula

Rectum' <3.5cm’ 50 55 Proctitis/fistula
<20 cm’ 37.5

= 2010: 20cm3 < 25Gy (béhem let zGstava parametr konstantni)
" |nterné zavedeno 20cm3 < 20Gy

= V18Gy < 50%

" V29Gy < 20%

= V32,6Gy < 10%

= V36,25Gy < 5%

= 2022: 20cm3 < 37,5Gy (nezavedeno do praxe)

= 2023:

= V20Gy < 30,2% + D19% < 24,8Gy
e



Nové diagnoézy PN
" Nové pro pracovisteé:

= | écba nenadorovych dg. (neuralgie trigeminu)

* Oligometastazy — 1-5 lozisek

" Benigni + nizce maligni nadory mozku

" |Intramedularni loziska

= AVM




Nové diagnoézy PN
* Nové globalné:
= STAR VT- Stereotactic Arrhythmia Radioablation

= Novy typ |éCby

= Neznamé davkové limity
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STAR VT- Stereotactic Arrhythmia Radioablation nggsm'@

e 2014 - 1.pacient (39.pac/2022)
* NPO, IKEM
* Ektopicka loziska nedosazitelna katetrizaCni ablaci

* Cyberknife
* 25Gy/1fr, vykon cca 60min
e Tracking” (sledovani cile) na zakladé hrotu elektrody ICD ‘

JOURNAL PUBLISHING CHANNELS COMPETITIONS NEWSROOM  BLOG ABOUT

- |

Cardiac Radiosurgery for Malignant Ventricular Tachycardia

akub Cvek =, Radek Neuwirth, Lukas Knybel, Lukas Molenda,
tarian Branny, David Feft

Bretislav Otahal, Jakub Pindor, Méria Murérova, Michal Kodaj, Martin Fiala,

ublished: July 22, 2014 (see history)
©O1:10.7759/cureus 190

e this article as: Cvek J, Neuwirth R, Knybel L. et al. (July 22, 2014) Cardiac Radiosurgery for Malignant Ventricular Tachycardia. Cureus 6(7): €190.
01107759/ cureus.190

\bstract

s the implantation of cardioverter
clinical

wdiosurgery in a patient with malignant ventricular tachycardia. The system, CyberKnife, was used; the applied
ose was 25 Gy in one fraction. Within the follow-up period of 120 days, no signs of toxicity were noted and no episode of malignant

@ E s C Europace (2019) 0,1-8

European Society doi:10.1093/europace/euz133
of Cardiology

CLINICAL RE

Stereotactic radiosurgery for ablation of
ventricular tachycardia

Radek Neuwirth', Jakub Cvek ® %*, Lukas Knybel?, Otakar Jiravsky®,
Lukas Molenda?, Michal Kodaj®, Martin Fiala', Petr Peichl?, David Felt(®,
laroslav lanuska®. lan Hecko®. and losef Kautzner?

_

 RVO-FNOs/2018

e grant project AZV NU20-000244 from the Ministry of Health
of the Czech Repubilic

e European Union’s Horizon 2020 research and innovation-

grant agreement 945119.
ML rrl, STORM

? frontiers o
in Cardiovascular Medicine doi: 10.338

Case Report: Repeated Stereotactic
‘ Radiotherapy of Recurrent
\ Ventricular Tachycardia: Reasons,
Feasibility, and Safety

Jana Haskova ™, Petr Peichl’, Marek Sramko, Jakub Cvek??, Lukas Knybel?,
Otakar Jiravsky*, Radek Neuwirth*® and Josef Kautzner’

 Department of Cardiology, Institute for Cinical and Experimental Medicine (IKEM), Prague, Czechia, ? Department of
Oncology, University Hospital Ostrava, Ostrava, Czechia, * Department of Oncology, Ostrava University Medical School,
Ostrava, Czechia, * Department of Cardiology, Podlesi Hospital Trinec, Trinec, Czechia, ® Department of Cardiology, Masary
University Medical School, Bmo, Czechia




STAR VT- Kompenzace respiracnich pohybu ngm&m‘m
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* Marker = elektroda ICD
— Bez dalsi invazivni procedury
— Sledovani pohybu béhem |éCby
 QOveérena detekcni schopnost
— Boston Scientific
— St. Jude Medical
— Medtronic

Tracking point definition
The tip of the ICD lead



STAR VT- Kompenzace respiracnich pohybu ngm&m‘.cg
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Nové diagnoézy Yol
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" Nové globalne:
ESC European Heart]oumal Case Reports (2021) 5(8), 1-10 GRAND ROUND

= Ablace ganglion stellatum CopanSode dot Rt 4 Coronary heart dseos

Chronic refractory angma pectoris treated by
bilateral stereotacti rgical stellate
ganglion ablatio J)ase report

»

Miroslav Hudec © "2, Otakar Jiravsky @ ", Radim Spacek © ', Radek Neuwirth © 2,
Lukas Knybel © 3, Libor Sknouril ® ', Jakub Cvek © *, and Roman Miklik ® '*

'Department of Cardiology, Nemocnice Agel Trinec-Podlesi, Konska 453, Trinec 739 61, Czechia; *Faculty of Medicine, Masaryk University, Kamenice 735/5, Bro 625 00,
Czechia; and *Department of Oncology, University Hospital Ostrava, 17. listopadu 5, Ostrava 708 00, Czechia

Received 23 Noverber 2020; first decision 17 December 2020; occepted 16 April 2021

Background Refractory angina pectoris (AP) significantly impairs quality of life in patients with chronic coronary syndrome.
Several minimally invasive methods (coronary sinus reducer, cell therapy, laser or shockwave revascularization, and
spinal cord stimulation) or non-invasive methods (external counterpulzation) have been studied. However, their
routine clinical use has not been widely implemented. Surgical or endoscopic sympathectomy is feasible for per-
manently relieving angina, but is often contraindicated due to the extent of complications associated with it.
Neuromodulation by anaesthetic blockade of the left-sided stellate ganglion (SG) has been shown to relieve angina
for days or weeks. To provide a long-term anti-anginal effect, novel pharmacological (phenol-based) or radiofre-
quency ablation techniques have been individually used to permanently destroy sympathetic pathways.

Case summary  We describe a first-in-man use of stereotactic radiosurgical SG ablation using a linear accelerator (CyberKnife) in a
heart failure patient after myocardial infarction with chronic refractory AP. Repeated anaesthetic SG blockade in
this patient resulted in a significant, but only short-term, clinical improvement. The left, and subsequently the right,
SG was ablated by targeted irradiation. During the 1-year follow-up, the patient remained without angina. We did
not observe any clinically relevant early or late complications. Atrial fibrillation that developed 2 months after the
second procedure was deemed to be associated with a natural progression of co-existing heart failure.
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L o ) OSTRAVA
e 100% zavislost na kardiostimulatoru

* Sympatektomie kontraindikovana

e Nitraty 20-40x denné

* Anestetiska blokada GS — ucinnost 5 dni, pak navrat priznak( AP
* Revaskularizace koronarnich tepen nemozna

Figure 2 Ultrasound-guided left stellate ganglion anaesthetic blockade. (A) Patient positioning and introduction of puncture needle. (B) Ultrasound
image of landmark structures and needle approaching left stellate ganglion. AC, internal carotid artery; V), internal jugular vein; yellow arrows—punc-
ture needle reaching left stellate ganglion; pink arrow—left stellate ganglion.
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Ablace ganglion stellatum 3\ SiE

e 12/2018 levostranny GS (1.1é¢ba na svété)

e 11/2019 pravostranny GS

* 1x40Gy

e Ulozeni loziska vhodné pro , Xsight Spine tracking”
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e 2023 -3 pacienti v klinické studii F&’pmmm
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e QOsobni
— Obrovska vyzva, ktera (myslim) dopadla dobre

 Obecny
— Podarilo se vytvorit kvalitni, uzce spolupracujici tym
— ,OSTRAVSKE“ pojeti (kvantita vs kvalita)
— Propagace regionu

e Vyhled do budoucna
— Obmeéna???

— Nelze usnout na vavrinech, jelikoz i po 13letech se stale ucime!



( FAKULTNI
NEMOCNICE
OSTRAVA

Dékuji za pozornost




