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Overview
ÅTomotherapy

ÅBrainlab

ÅCyberKnife

ÅGammaKnife

ÅMRIdian

ÅHalcyon

ÅNew ideas



Hybrid Technologies-Imaging and Therapy
ÅLinac/CBCT



Tomotherapy(now part of Accuray)
Integrated Imaging and Therapy 



Tomotherapy- Components



Tomotherapy- Binary MLC

TR Mackie



IGRT Solutions

Adaptive Gating

ExacTrac IGRT interface

Robotics

ExacTrac X-Ray 6D



In Room Radiographic guidance



ZmedSystem ɀFrameless Immobilization/tracking 

Adapted from Dr. D Roa





CyberKnife(Accuray)

ÅRobotic arm -> treatment non-isocentric

ÅBeams re-targeted based on DRR/live image 
comparison

ÅSubmillimeter accuracy with limited immobilization

Å6 MV Beam ɀNo flattening filter

ÅDmax= 1.5cm

Å600-800 MU/min 



CyberKnife(Accuray) ɀsub systems

ÅImage Guidance System

ÅRobotic Manipulator

ÅTreatment Delivery Control Console

Å12 Fixed Collimators (5mm to 60mm)

ÅXchange® Robotic Collimator Changer (optional)

Å)ÒÉÓΆ 6ÁÒÉÁÂÌÅ !ÐÅÒÔÕÒÅ #ÏÌÌÉÍÁÔÏÒ

ÅInCiseΆ ς MultiLeaf Collimator

ÅStandard Treatment Couch

ÅRoboCouch® Patient Positioning System

ÅFiducial Tracking System



Leksell Gamma Knife® PerfexionΆ  ɉ%ÌÅËÔÁɊ



Gamma Knife® PerfexionΆ  ÃÏÌÌÉÍÁÔÏÒÓ
Å192 Co-60 sources in 8 

independently movable sectors 
on the collimator body

Å24 sources per sector

ÅCollimators of 4, 8 and 16 mm.

ÅAt full loading (~6,300 Ci), dose 
rate  > 3 Gy/min at focal point 



Gamma Knife® PerfexionΆ

ÅRadiological accuracy < 0.5 mm 

ÅPosition repeatability  < 0.05 mm 



Leksell Positioning system
Coordinate Frame for  spatial reference and immobilization

MR, CT or AI indicator boxes for reference fiducials during image acquisition



MRIdian(ViewRay)-Imaging and Therapy
MRI + 3 x Co-60



MRIdian(ViewRay)- MRI / Linac



MRIdian(ViewRay)- MRI / Linac

Interventional MR Imaging System 

Å Split 0.35T Superconducting 
Magnet

Å Does not distort either image or 
dose during therapy

Å 50cm Field of View
Å 70cm Bore - accommodate large 

patients
Å Fits in standard vaults.
Å Pop-apart design for non-

destructive rigging 













MRIdian(ViewRay)- MRI / Linac



Other Linac/MRI systems

UMC Utrecht ELEKTA/Philips

Alberta, Canada (G. Fallone)

Figures from: Uwe Oelfke, Paul Keall



Halcyon
Integrated Imaging and Therapy 



Halcyon ɀtechnical aspects



Halcyon



Halcyon ɀtechnical aspects



Technology advantages
ÅMore efficient

ÅVMAT, TomoTherapy, Halcyon

Courtesy
T.F. Atwood, UCSF

Sept 2018

Halcyon

TrueBeam

Example: Installation, commissioning, training



ÅMore efficient

ÅIMAT, TomoTherapy, Halcyon

Courtesy
T.F. Atwood, UCSF

Sept 2018

Halcyon

TrueBeam

Example: Patient throughput

6 pts/hr

3.5 pts/hr

Technology advantages



Other ideas

Fixed source 
and Imager
Move the 
patient.



Other ideas

ÅFixed source 
and Imager

ÅMove the 
patient.



Thank you!


