Cofinantat de GreenSeed: Practici studenteasca pentru o economie verde
Uniunea Europeana d

Descrierea tehnicii Gamma Knife

Gamma Knife este o tehnica avansatd de radiochirurgie stereotacticd utilizatd pentru
tratamentul unor leziuni localizate la nivelul creierului si al structurilor invecinate. In
pofida denumirii, procedura nu implici o interventie chirurgicald propriu-zisi si nu
utilizeazd un bisturiu. Sistemul foloseste numeroase fascicule inguste de radiatii gamma,
generate de surse de cobalt-60, care sunt orientate cu o precizie foarte ridicati catre
volumul-tinta. Fiecare fascicul administrat individual are o intensitate relativ redusa si
afecteazd intr-o mdsurd limitatd tesuturile sindtoase traversate. In punctul in care
fasciculele converg, insd, se acumuleazd o dozd suficient de mare pentru a produce
efectul terapeutic dorit.

Planificarea tratamentului se bazeazd pe imagini obtinute prin rezonanti magnetic3,
tomografie computerizata si, in anumite cazuri, angiografie. Pentru pozitionarea precisi
a pacientului poate fi utilizat un cadru stereotactic fixat la nivelul capului sau, in cazul
sistemelor moderne Gamma Knife Icon, 0 masca termoplasticd asociatd cu imagistica de
tip cone-beam CT si monitorizarea miscadrilor pacientului. Pe baza acestor informatii,
echipa medicald delimiteazd leziunea si structurile sinitoase sensibile, dupd care
stabileste distributia optima a dozei.

Tehnica este utilizatd pentru tratarea metastazelor cerebrale, meningioamelor,
neurinoamelor acustice, adenoamelor hipofizare, malformatiilor arteriovenoase si a unor
afectiuni functionale, precum nevralgia de trigemen. Tratamentul poate fi administrat
intr-o singurd sedintd sau, in anumite situatii, fractionat in mai multe sedinte. Principalele
avantaje sunt precizia submilimetricd, caracterul minim invaziv, reducerea expunerii
tesuturilor sandtoase si perioada scurtd de recuperare. Totusi, metoda este indicatd in
special pentru leziuni bine delimitate si de dimensiuni relativ reduse, iar efectul

terapeutic poate apdrea progresiv, pe parcursul mai multor sdptdmani sau luni.
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The article describes the acceptance testing, commissioning, and initial clinical
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experience associated with the Leksell Gamma Knife Perfexion system. Its technical and

dosimetric characteristics are evaluated and compared with those of previous Gamma

Knife models. pubmed.ncbi.nlm.nih.gov
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Abstract

This study evaluates quality-assurance procedures for the cone-beam computed-
tomography image-guidance system incorporated into Gamma Knife Icon. The tests

examine image quality, geometric accuracy, patient positioning, and motion-

management functions required for safe frameless radiosurgery. Wiley Online Library
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Abstract

The study presents the dosimetric and geometric commissioning of a Gamma Knife

Icon system for both frame-based and mask-based treatments. Particular attention is
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given to targeting accuracy, cone-beam CT guidance, dose delivery, and intrafraction

motion management. aapm.onlinelibrary.wiley.com
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Abstract

This article investigates the implementation of filmless procedures for annual quality
assurance of the Leksell Gamma Knife Icon. The proposed methods evaluate
dosimetric, mechanical, and safety parameters and provide an efficient alternative to

conventional film-based measurements. Wiley Online Library
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Abstract

The study quantifies the overall geometric uncertainty associated with frameless
Gamma Knife Icon radiosurgery. It evaluates the combined effects of mask
immobilization, cone-beam CT positioning, image registration, and intrafraction motion

monitoring on treatment accuracy. Wiley Online Library
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Abstract

The article examines the volume-averaging effect encountered when measuring the
narrow radiation fields produced by Gamma Knife Perfexion. An elliptical absorbed-

dose model is used to calculate detector-specific correction factors and improve the

accuracy of small-field dosimetry. Wiley Online Library
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Abstract

The authors develop a Monte Carlo model for independent verification of dose
distributions generated by the Gamma Knife Perfexion treatment-planning system. The
model is validated using experimental measurements and clinical treatment plans,

supporting its use as a complementary dosimetric quality-assurance method.
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