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Prof. Lars Leksell a vyvoj radiochirurgie 1951 - 1968

Prvni model Leksellova gama noze byl
instalovan v roce 1968 v Sophiahemmet
Hospital, Stockholm, Sweden.



Lekselliv gama ntiz v NNH — Instalace v roce 1992

Lekselliv gama niiz model B sériové Cislo 37

Lécba prvniho pacienta 26.10.1992

201 zdroji Co-60 rozmisténych v radiac¢ni jednotce hemisféricky okolo hlavy pacienta

Velmi jednoduché planovani 1é¢by

Kompletné manualni nastavovani parametrt 1¢Cby




Leksellv gama niiz v NNH — Inovace 2002-2006

» Lekselliv gama niz model C 1.1, C 1.2a4C

201 zdroji Co-60 rozmisténych v radiacni jednotce hemisféricky okolo hlavy pacienta

Sofistikované planovani s semiautomatickou optimalizaci

Automatické nastavovani léCebnych soutadnic pro vétSinu pacientli (pocatek roboticke 1¢Cby)

Velké zvyseni bezpecnosti a Casové efektivity 1écby

Snizeni radiacni zatéze pacienta i personalu




Lekselliv gama nuz generace C — vyhody

J Neurosurg (Suppl) 102:25-28, 2005

No of Isocerters- Model B

A comparison of the gamma knife model C and the
Automatic Positioning System with Leksell model B

DANIELA TrACHACOVA, MLA., MICHAL SCHMITT, JOSEF NOVOTNY JR., ML.Sc., PH.D.,
JOSEF NovoTNy, M.Sc., PH.D., MUSTAFA MAJALI, M.ScC., AND ROMAN LiscAk, M.D., PH.D.

X L. i R No of Isocenters- Model C
Departments of Stereotactic and Radiation Neurosurgery, and Medical Physics, Na Homolce

Hospital, Prague, Czech Republic; and Jordan Atomic Energy Committee, Amman, Jordan
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Perfexion — zcela novy model Leksellova gama noze

J 12.11.2009
@ " Posledni pacient na LGN 4C

14.12.2009 Prvni pacient
1éCeny na LGN Perfexion




Lekselltiv gama ntiz Perfexion v NNH — inovace 2009

 Lekselliv gama ntiz model Perfexion

192 zdroji Co-60 rozmisténych v radiacni jednotce cylindricky okolo hlavy pacienta
 V¢tsi radiacni jednotka umoziuje bez problém 1é¢it jakoukoliv lokalizace v hlavé pacienta
* Sofistikované planovani s pIné automatickou optimalizaci

 Pln¢ automatizovany prub¢h 1é¢by (automatické nastaveni souradnic i velikosti svazku)

« Maximalni zvyseni bezpeCnosti a Casové efektivity 1€cby

« Vyrazné snizeni radiacni zatéze pacienta i personalu




Lekselluv gama nuz Perfexion — prubéh leCby




Lekselliiv gama niZ Perfexion — planovani 1é¢by

v Individualni pfesne tvarovani
. ozéfeni cilového objemu

MozZnost 1€Cby vice€etnych loZisek




Lekselluv gama nuz — vyvoj planovani 1écby 1992-2017

Pacientka s Mb Recklingahusen (NFII) 1écena v obdobi 1993 — 2015 celkem 7x




Lekselliv gama nuZ — vyvo] planovani 1éCby
Pacientka s Mb Recklingahusen (NFII) 1écena v obdobi 1993 — 2015 celkem 7x

1993 KULA treatment planning software

se planning data

Reference point:




Lekselluv gama nuz — vyvo] planovani IeCby
Pacientka s Mb Recklingahusen (NFII) 1écena v obdobi 1993 — 2015 celkem 7x

1996 Leksell GammaPlan ttreatment planning software

3 v Patient: : 4G Patient:
Gamma Knife Clinic DT Gamma Knife Clinic Patient ID:
Treatment Planning Protocol Diagnosis: Image Print Diagnosis:
Jor the Comment: Sor the Comment:
Leksell Gamma Knife Leksell Gamma Knife R
GammaPlan 3.00 Date: Feb 8, 1996 GammaPlan 3.00 Date: Feb 8, ] 996
Operator: v Operator: v
Treatment Data MR_095...8_0034_0007 z=112.8mm MR 095...8 0034 0008 z=115.7mm
Pomt. | X | Y | 7 Comment _ - i@ Y g ;
Dose matrix center 139.9 83.0 | 120.1 |Grid: 1.2 mm
Reference point 138.7 | 83.0| 126.1 | Atmax point
Max point in matrix 138.7 83.0 | 126.1 | Dose: 24.00 Gy

Number of target points: 4

Default gamma angle: y = 130°

Automatic lens plug patterns are not used

No check for Target Position done. Target values not defined

ar%e t Point Summary

Tgt Shot Z | Coll Plug  Weight Txme Comment
1?5_0 81.0 122.0| 14 | none ‘ 1.00| 4.58 #x=48 7 G

2 3 ‘ 140.0 84. 0[ 128.0| 8 ‘ none 1.00 4.62 |#x=68 '72

141.0 81.0! 113.0| 8 none 0.80 | 3.72 #x=26 7

4 ‘ 2 | 145.0 81.0 | 119.0 8 none 0.80 | 3.64 |#x=36 \/é

Collision detection not done. Frame values not defined.

Before starting treatment please verify that

all shot positions can be achieved in the Gamma Knife!




Lekselliv gama nuZ — vyvo] planovani 1éCby
Pacientka s Mb Recklingahusen (NFII) 1écena v obdobi 1993 — 2015 celkem 7x

2015 Leksell GammaPlan ttreatment planning software

~«a Homolce GammaKnife

Run 1 (90 degrees)

Leksell GammaPlan® 10.1.1

Snapshot: 2015-07-17 11:35:04

Run-Step | Shot | Collimator Time Notes
- [sectors 1-8] | [min]_ B |
16 16 16 16 16 8 | 5.45
6168 8 8 168 |4.79
8 168 168 16| 3.95
4 16 8 16 8 8 16| 4.30
5 16 16 16 8 4 16| 4.06 ’
6 16 16 16 8 16 8 | 5.12
7 16 16 16 4 16 4 | 2.83
8 16 16 16 16 16 4 | 3.
9 164 4 16 16 4 | 2.
10 8 4 16 16 8 16| 5.2
1 8 8 4 8 4 16| 4
2 4 4 168 8 16/ 3.
3 168 4 8 4 16| 3.
4 8 16 16 16 16 16| 5
15 8 8 8 8 8 8 |3
6 8 8 8 8 8 8 | 2. ;
1-17 4 4 4 4 4 4 |3. ‘
-18 4 8 168 16 16| 5. AN
1-19 4 4 164 16 16/ 1.
1-20 8 16 16 16 8 8 | 7.
1-21 8 4 4 16168 | 5. i - * g
8 4
6 /16 4
Examination Comments: 5
neurofibromatoza
Dynamic shaping
Skull Geometry E] E]
Top | 105.0 ‘ ‘
p_| U I S iy S| e
1 2 5 6 | 7 8
A 103.0 |RDE0INS .0 98.0 |DINOZRSN|  91.C 98.6 X Real time update
F% 8s. 1050 6 acl 81.1 | £9.0 ‘ . ["1 Outline all shots
¢} 76.0 |  94.0 00.0 s 7.0 75.0
D | 71.0 98.0 O8N s86.0 | 84.0 | 72.0 [ 72.0 77.0
Anterior right view Posterior left view 1

Coverage 0.98
Selectivity 0.70 h
Gradient Index 2.88

Beam-on [min] 54.2




Lekselluv gama nuz Perfexion — extrakranidlni davky
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Lekselliv gama nuz Perfexion — asova efektivita

Technology Report T SR S——
St .
?"dreFZ?L‘cgacnaf Stereotact Funct Neurosurg 2009;87:191-198 L. R I D """"""""""""""""""
Neurosurgery DOI: 10.1159/000222663 U
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Efficiency and Dose Planning 3 60 f ey g L
. . e
Comparisons between the Perfexion = N Y OO
and 4C Leksell Gamma Knife Units ==
Ajay Niranjan Josef Novotny Jr. Jagdish Bhatnagar John C. Flickinger 0 : : : : : I 0
Douglas Kondziolka L. Dade Lunsford 0 2 4 6 8 10 12 14
Departments of Neurological Surgery and Radiation Oncology, University of Pittsburgh, and Center for Brain metastases

Image-Guided Neurosurgery, University of Pittsburgh Medical Center, Pittsburgh, Pa., USA

Fig. 2. Time saved on LGK PFX compared to LGK 4C based on
number of treated metastases.

Table 3. Comparisons of LGK 4C and LGK PFX efficiencyinra- Table 4. Comparison of radiosurgical parameters between LGK

diosurgery for multiple metastases PFX and LGK 4C for benign tumor radiosurgery
Runs Time saved Treated Shots 4C Time
min volume LGK saved
LGK PEX LGK4C cm? PEX shots APS  runs i
shots
Min. 1 1 19
Max. 2 12 125 Min. 0.83 5 6 6 1 5
Average 1 5 35 Max. 18.2 24 17 17 5 23
Median 1 4 53 Average 6.74 13 11 11 2 19
Median 6.45 13 11 11 2 16
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Lekselluv gama nuz Perfexion — navyseni poctu pacientu

1200 -
Pocet lécenych pacientl na Leksellové gama noZi v NNH
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Dalsi inovace Leksellova gama noze v NNH?

Lekselliiv gama niz model Icon

192 zdroji Co-60 rozmisténych v radiacni jednotce cylindricky okolo hlavy pacienta

Neinvazivni fixace hlavy a zobrazovaci jednotka (CBCT) umoziuje frakcionovani 1écby

MozZnosti 1écby novych onemocnéni a eventualné i vétsich cilovych objemi

e ’:‘h\:‘\f £

ElE_KTA



Lekselluv gama nuZz Icon — prubéh 1€Cby
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Dvakrat meér a jednou




Kontr()la lééebného procesu SUR @ Statni Ustav radiacni ochrany, v. v. i.
National Radiation Protection Institute

« Elekta sféricky ABS plastovy fantom

» Antropomorficky hlavovy fantom

Stereotaktické CT zobrazeni Ozatovaci plan Ozafeni




THE UNIVENSITY OF TEXAS

derson

KOIltI’Ola lééebného pr()cesu GMaggcenter The MD Anderson Dosimetry Laboratory

Imaging insert Dosimetry Insert
® Nylon Ball
o
Alignment
Pin
|
e

Dozimetricky insert Cilovy objem  Zobrazovaci insert



STATNI USTAV RADIACNT OCHRANY, vefejnd vizhumns institace
Bartoiloova 28, 140 00 Praha 4
Odber lelkarskych expozic

Protokol £. SURQ/SOP25/2016/001
z dozimetrického auditu na ozafovaéi
Leksell Gamma Knife Perfexion

St sty radiadnd ochrany, v v. i, proved dozimetricky andit na Z3dest Oddélen lekaizke
fyziky, Wemocnice Na Homolce (SURO/1873/2016), po mstalaci novych kobaltowych zdm]u
Ovifena byla kalibrace pové mstalovamych zdrojd a byle provedsmo mezavizle oveleni
terapeutickeho plinyg v antropomertim fantomu hlavy pro algoritems TME. 10 a alperims
Comrohmtion

Audit byl proveden podle Metodiky pro mezavislou provédou radioterapie Blavy a krkn
{SOP23), vipracovane v seuladn s doporafenim LAEA TRS 308,

Nazev a adresa provefovaneho  Oddalen: lekafske Srziky

pracovisie: Memonice Ma Homelce
Foenfgenova 2
150 30 Praha 5
Datum provedeni anditu: 17.9.2016
Andit provedl: Ingz. Ivana Horakova, CSc.
Ing. Irena Eoniarowa, PhD.
Mastni fyzik: Ing. Jozef Novomy, PhDD.
Ponzite pristroje: Fantom hlavy imv. ¢ 3588

Unidos 10002 v. £ 20574

Unidos 10002 v. £ 20372

Eomora FTW 31002 v & 0847 (Semiflex)
Fomota PTW 31010 w.£. 6651 (Semiflex)
Gafrhromicks filmy EBT3

ARS faptom (Nemocnice Wa Homolos)

Charakteriztika provérovaneho zafzem a ozatovacich technilk

Ozatovad: Leksell Gamma Fnife Perfexion (6070}
Nominilni energie svazkn: 60-Co

Techmnika radisterapie hlavy a krkm: Sterentakiicka radiochimrgie
Terapeuticky plimovac systém: Leksell Gamma™an 10.1.1.
Algoritmus plainovaciho systéma: TME10 a Convolotion

‘Prodckel &, SUROECPFHILED01
Siram 1 (xe )

Kontrola 1éCebneho procesu — vysledky (2016, 2017)

THE UMNIVERSITY OF TEXAS iﬁjﬂ;mmmm
MD Anderson e

Gﬂ'ﬁee'l: Cﬁ'ntﬁr (713) 7923133

IMaking Cancer History'

REPORT OF STEREOTACTIC RADIOSURGERY
HEAD PHANTOM IRRADIATION

Date of Report: Jume 13, 2017
Institution: Ma Homolce Hospital
Physicist: Josef Movotny
Radiation Machine: Elekta, Gamma Knife Perfexion (G070)
Treatment Planning System: Leksell (Elekta) Gamma Plan LGP{3D)
Date of Iradiation: April 25, 2017

Description of procedure:

An anthropomorphic head phantom containing a 1.8 cm diameter spherical target was imaged and
imadiated. Two TLD capsules provided dose information mear the center of the target. Two orthogonal
sheets of GAFChromic Dosimetry Media provided dose profiles and an evaluation of the delivered dose
distribution. The resulits are presented in summary below and the detailed report is aftached.

The typical dosimetric precision of the TLD is +3%, and the spatial precision of the film and densitometer
system is £1 mm.

Summary of TLD and film results:

| Ratio | Criteria | Acceptable |
Dose to the center of the target (TLD / Institution) | 102 | 085-105 | Yes
Film Plane Gamma Index" Criteria Acceptable
Coronal 7% 235% ‘ez
Sagittal 4% 285% Yes

*Percentage of points meating gamma-index criteria 5% and 3 mm
[The phantom irradiation results listed in the table above do meet the criteria established by IROC Houston.

TLD and Film Analysis by: Stephen Kry, Ph.D. and Trang Mguyen

Report Checked by:
N

David 5. Followill, FJh_D.
Chief, Section of Outreach Physics

CARING INTEGRITY DISCOVERY
A Comsprehamsive Cancer Canter Designated by tho National Cancer Extituis




Lekselluv gama nuz versus ostatni technologie

ELEKTA
Leksell Gamma Knife® Perfexion™

American Radiosurgery American Radiosurgery _
RGS Vertex 360 RGS Orbiter ViewRay System.

k

ray Tomotherapy Mitsubishi MHI-TM2000 IBA Proton Therapy Proteus ONE™
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