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Giris
m Intracranial SRS tanimi
m Radyocerrahi ve Gamma Knife tarihce

m Gamma Knife Cihaz ve Planlama
sistemi Ozellikleri

m Uygulama Proseduru
m Kullanim alanlari



Definition of Stereotactic Radiosurgery

The American Association of Neurological Surgeons (AANS) and the Congress of Neurological
Surgeons (CNS) support the following definition of stereotactic radiosurgery developed by the AANS,
CNS, and the American Society for Therapeutic Radiology and Oncology (ASTRO) in March 20,

Stereotactic Radiosurgery is a distinct discipline that utilizes externally
generated ionizing radiation in certain cases to inactivate or eradicate (a) defined
target(s) in the head or spine without the need to make an incision. The target is
defined by high-resolution stereotactic imaging. To assure quality of patient
care the procedure involves a multidisciplinary team consisting of a
neurosurgeon, radiation oncologist, and medical physicist.

Stereotactic Radiosurgery (SRS) typically is performed in a single
session, using a rigidly attached stereotactic quiding device, other
immobilization technology and/or stereotactic image-quidance system, but can
be performed in a limited number of sessions, up to a maximum of five.

Technologies that are used to perform SRS include linear accelerators,
particle beam accelerators, and multisource Cobalt 60 units. In order to enhance
precision, various devices may incorporate robotics and real time imaging.




TERMINOLOJI

m Stereotaktik Radyocerrahi = U¢ Boyutlu
olarak belirlenen hedefi tek fraksiyonda
ISinlamak

m Fraksiyone Stereotaktik Radyocerrahi = Ug
Boyutlu olarak belirlenen hedefi konformal
olarak 2-5 fraksiyonda isinlamak
(hipofraksiyone SRT)

m Fraksiyone Stereotaktik Radyoterapi= Ug
Boyutlu olarak belirlenen hedef hacmi
konformal olarak konvansiyonel
fraksiyonasyon dozlarinda (25-30 fx)
Isinlamak




Stereotaktik Radyocerrahi
Stereotactic Radiosurgery

+(SRS)
m Lars Leksell, 1951

“Small volumes of tissues within the brain
are treated with large doses delivered in a
single fraction”.

Stereotactic:
Stereos: 3D
Tactus: to touch
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Prof. Lars Leksell ( Beyin Cerrahi)
Karolinska Institute , Stockholm, ISVEC

Prof. Borje Larsson (Radyobiyolog ve Fizikci)
Gustaf Werner Institute, Uppsala

» Stereotactic guide device

> Farkl yonlerden gelen isinlarin noktasal hedefe
yonlendirilmesi

>(}ok iInce I1sin demetleri kullanilarak saglam dokularin
korunmasi



Ilk Gamma Knife Cihazi

‘ 1968

Ik Gamma Knife N
Prototip Uinite * Model S
179 Kobalt-60 kaynak 1980
» |lk hasta acoustic . Arjantin , ingiltere
schwannoma 1969
e Pituitery tm,1969

« AVM,1970  Pittsburgh ve Virginia Uni.

e Craniopharyngioma,
meningioma 1976
Metastaz 1986

Isvec’te 12 yil kullanildi



Gamma Knife

_‘_1986
University Pittsburgh

GAMMA KNIFE MODEL A (V)

® 201 Kaynaklh ve 4, 8, 14mm ilave 18 mm kolimator
® yarikuresel kaynak yerlesimi

*Koordinatlar manuel
*Koruma kapagi




1988 (FDA) Gamma Knife model B

®Kolimatorun acisi ve masa hareket sistemi

®Trunion ile sabitleme

®*Bilgisayarh planlama ve goruntiuleme sistemelerinin kullanimi
® Kaynaklarin dizilimi dairesel



Leksell Gamma Knife

Model B, C, 4C

*Kobalt kaynaklarinin kolimator konfigurasyonu
«201 Co°° kaynak 5 sira dairesel kanal



1999 Gamma Knife model C
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® Automatic Positioning System [APS]:
TPS’ den gelen x-y-z koordinatlari
otomatik olarak ayarlanir

® Kolimatorlerde renk kodu

® Cihaza sabitlenmis helmet degistirici ve her bir helmete ait
helmet tasiyici sistem




2004
Leksell Gamma Knife Model 4C

l e Goruntuleme sistemleri ile

entegrasyonu

e eksell GammaPlan, imaj
flizyon 6zelligi

e Planlama bilgilerinin
monitorden izlenmesi

e Kolimator ve APS sistemi
daha hizli

eTedavi zamani kisa




2006-Leksell Gamma Knife
Perfexion

+ 5 yeni ozellik:

m Daha 1yl dozimetrik performans (dogruluk, kesinlik, giivenilirlik)

m Isinlama bolgesinin genislemesi (kafanin tamami tedavi alanina
dahil)

m  Kesintisiz tedavi (shot larin tamami tek bir shot gibi isinlanir)
Daha konforlu ve hizli tedavi
Hasta ve calisanlar icin daha iyi
proteksiyon

Kaynak sayisi 192 (Co-60)




Leksell Gamma Knife PERFEXION
2006

Yeni kolimator tasaimi

Kapi ve
guvenli
Zirhlama

Hasta pozisyonlama sistemi



Leksell Gamma Knife Perfexion

«8 Sektor, her sektor 24
kaynak ve 3 farkli
(4,8,16mm) kolimataor icerir
eHer sektdrde Toplam 72
kolimator

» 192 Kobalt 60 Kaynagi
(toplam aktivite max
6300Ci)



LGK PERFEXION
Kolimator Govdesi ve Sektor Sistemleri

l Sart 4mm
Yesil 8mm

Kirmizi 16mm
Kolimatorlerin ortasi blok




Tedavi Edilebilir Bélge

Leksell Gamma Leksell Gamma
Knife B, C, 4C Knife PERFEXION

«Serebral ve Bas-boyun
bdlgelerinde

Paranasal sinus, orbita
ve baz ust servikal
lezyonlarinda %10 artis




Leksell Gamma Knife ve Gamma Plan

|
1968 1986 1987 1999 2004 2006
Model S Model U Model B Model C Model 4C Perfexion




Gamma Knife Radyocerrahi Sireci

1. Cerceve sabitlenmesi

&

2. Goruntuleme

4. Tedavi



Stereotaktik Hedef Lokalizasyonu




Gamma Knife Tedavi
HENWEIWES

m GOruntulemelerin flizyonu

m Hedef hacim ve kritik organlarin
tanimlanmasi

m Kolimator (shot) boyutlari, yerleslml ve
agirliklarinin belirlenmesi

m Plan degerlendiriimesi DVH,

Cl (Conformity Index) Gl (Gradiant =
Index) { U
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GK Radyocerrahi Klinik Uygulamalari

‘ Damarsal Bozukluklar:

Arterioven6z malformasyon AVM
(Dogustan beyinde damar yumagt)
Kavernomlar

Galen veni anevrizmasi

Benign Tumorler :

Meningiom

Vestibular schwannoma (isitme-denge
siniri tumora)

Hemangioblastom

Kordoma

Hipofiz timaori

Trigeminal schwannoma

Pineal bdlge tumorleri

Kraniofaringiom

Malign Tumarler:

Metastaz

Okuler melanom
Astrositom
Nazofarinks karsinomu
Glioblastom
Hemanjioperisitom
Glomus timoru

Fonksiyonel Hastaliklar:
Trigeminal nevralji
Epilepsi(Sara hastaligi)
Kronik agri

Hareket Hastaliklari;
Parkinson hastaligi
Esansiyel tremor (Titreme)
Multipl skleroz

Distoni



Leksell Gamma Knife
1968-2011

676,000 Hasta Sayisi

M Malignant Tumors
M Benign Tumors

M Vasculardisorders
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B Functional disorders
| Other disorders




Benign Tumors - Cumulative Number atients Treated by Indication

Indication {thous.)
Meningioma
Vestibular Schwannoma
Pituitary Adenoma (Secreting
Pituitary Adenoma (MNon-Secr
| Other Indications

Malignant Tumors - Cumulative Number of Patients Treated by Indication
4%:,1% Indication (thous.)
Metastatic Tumor 252 4 thous
Malignant Glial Tumor (grad 30.9 thous
Other Malignant Tumor 10.4 thous.
Other Indications 2.7 thous.




Vascular Disorders - Cumulative Number of Patients Treated by Indication

6% Indication (thous.)

ANVM

Cavernous Angiomas

Other Vascular Disorder
| Aneurysms
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Indication (thous.)

1 Trigeminal Neuralgia
Epilepsy

| Parkinson's Disease

| Other Indications
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Radyocerrahi

Cihazlan
1968: Gamma Knife

m 1980: CT/MRI/PET lokalizasyon ve
linac tabanli stereotaktik RT beyin

m 1994: Cyberknife tabanli stereotaktik
RT beyin

m 2002:Tomoterapi tabanl streotaktik

m 1960/70....: Proton stereotaktik
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