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Quality Assurance, Planning and Clinical Resultsfor Gamma Knife Radiosurgery

Steven J. Goetsch, Ph.D.

The Leksell Gemma Knife was created in 1968 asdedicated intraanial
stereotactic radiosurggedevice By the mid1980’slinear acceleratorfiadbeen
modified to also perform this important futien. GammaKnife radiosurgery is
extremely well accepted with agy 400000 treatments at moream250 centers
worldwide repored by December,2006. Gamma Knife radiosurgeryis recognized by
hogitals in the United States ad@am of surgey and as such must eeatel with
abundantaution. Sucesstil radiosurgry require ahighly trained and disciplined tea
of surgeons, radiation oratogists, medical physicists, nurse and otireedial personnel

The AAPM Report 54 publisheith 1995 made specifiecommadaions for
Quality Assurance of theeksdl Gamma Knife Model U. This degice was rapidly
succeeded byne Modé B, Modd 4C with Automatic Pogioning System (2000andthe
Pefexion (2007). Ead of the nev modelsfeatures more motorized prems placement
of the intracranial teget unde computercontrolled. Thus, a whole nevesof QA
challenges faces the wied physcist and treament staff.

Rigorous acgatance testingof anew GammaKnife is mandatory, followed by a
detailed characteration of dl imaging equipmenta be used in trament planning.
Small field dosmetry and chaacterization of beam profiles by a Qualified Medli
Physicist is also nessary befretreaments can bgin. Remotedosimetryof both
aborbed dose and beapmofiles is highy recommended. It is important to &tempt to
analze all gystematicerrors in theentire eneto-end procesto estdlish limitations on
treamentaccuracy. Treatnre of trigeminal reuralgia which requiredreatmet of a
netve only 3mm in diameter with abeam only 4mm in diameteis an ultimate tet for
Gamma Knife radiosurgery.

New gammasteratadic radiosurgerynits induding theGamma KnifePerfexion
and the Amerian Radisurgey GammaART6000featuremoving mbdt-60 radiation
sources. These poses afidifilt challengefor regulatory officials who mustaluae and
safely license such daces, often without ever seeing time in operation.The U.S.
Nuclear Reglatory Gommission plaed theGamma Knife Perfexion in Part 35.1000
“Othermedical uses of bypduct mateial” rather than 35.600, which spéically
includes“gamma steretadic radiosurgery”. The NR Advisory Comnitteeonthe
Medical Use of Isotopes (ACMUI)with input from AAPM Task Group 172 is skimg to
rewrite pat 35.600 to be ma inclusive and less pseriptive, enhling all gamna
stereotactic radiosurggunits to it within this section.

New protocols and reanmendaions ned to be written to inlcdethe new
mototized, computecorirolled units which did not exi$in 1995. Great carmust be
taken to ensuregorous QA standdls are createdna maintained.
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Eduational objectives:

1. Learn chalenges of Gamma&nife radiosugery
2. Important poing toremenber when beginning anew program
3. Challenges of nev GanmaKnife Perfexion and rotating gama units



