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Leksell Gamma Knife 

ÅLeksellGammaKnife 4C ÅLeksellGammaKnife PERFEXION



Leksell Gamma Knife 4C

ï4, 8, 14, 18 mm collimators

ïCollimator helmets

ï201 Co-60 sources

ïHemispherical source  geometry



Leksell Gamma Knife PERFEXION

ï4, 8, 16 mm collimators

ïNo collimator helmets

ï192 Co-60 sources

ïCylindrical source  geometry



Leksell Gamma Knife specifics

ÅStereotactic frame

ÅPrimarily MRI stereotactic imaging

ÅRobotic positioning systems with very high 
accuracy (< 0.2 mm)

ÅHigh number of beams used at the same time

ÅVery small field size (4 mm ï18 mm)



The treatment procedure
1.Coordinate System  Fixation 2. Imaging

4. Patient Setup and Treatment

3. Treatment Planning



The treatment chain QA
Frame and imaging

Treatment planning

Treatment 

ÅStereotactic frame 

ÅMRI, CT, DSA imaging

ÅImage registration

ÅCalibration and dosimetry data

ÅCalculation algorithms

ÅPatient specific QA

ÅCalibration and dosimetry data

ÅMechanical accuracy

ÅSystem functionality

ÅSafety and emergency systems

ÅPatient specific QA



STEREOTACTIC FRAME 

AND IMAGING 



Stereotactic target localization



Stereotactic frame QA



Stereotactic frame QA



Quality control of imaging ïfiducial markers measurement



Quality control of imaging ïPTGR known target phantom

ǒ21 three dimensional cross hairs filled with contrast medium

ǒpositioned at known Leksell coordinates covering the whole stereotactic space 

ǒprecision of < 0.1 mm



Quality control of imaging ïPTGR known target phantom



3D INSERT AXIAL INSERT CORONAL INSERT

Quality control of imaging ïexample of in-house built phantom



Quality control of CT and MRI imaging

3D INSERT AXIAL INSERT CORONAL INSERT



Quality control of DSA imaging



MECHANICAL ACCURACY



Automatic Positioning System (APS) versus 

Patient Positioning System (PPS)

PPSAPS
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