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Professor and Vice Chair 
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Winship Cancer Institute of Emory University

Spine Radiosurgery Symposium

Cranial Radiosurgery Development at 
Emory

 In 1989, Emory was one of 
five centers in the U.S. to 
offer radiosurgery.

 Patton McGinley, Ph.D., and 
Elizabeth Butker M.Sc. Are 
seen setting up first SRS 
patient

Initiation of Clinical 
Radiosurgery Program

Milestones in Radiosurgery Development 
at Emory

• Early 90’s Dr. Tim Fox writes 
a treatment planning 
program for Patient Rotator

• Late 90’s Dr. C. Alleyne
documents efficacy of 
approach in publication in 
Radiation Oncology 
Investigations

Emory X-Knife
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Optimization of Radiosurgery Treatment 

Planning

• Images
• Anatomy
• Prescription

• Radiation 
Oncologists
• Neurosurgeons

Input

Radiosurgery Expert Planning System

Dose Calculation

Engine

MIP Optimization

Engine

Visual Evaluation Tools
• Recommended 

Plan
• Justification & 

Explanation
• Graphical user 

interface

Output

• Recommended 
Plan

• Justification & 
Explanation

• Graphical user 
interface

Input
GTV

Plan 

Description 

Coverage 

Index 

Homogeneity 

Index 

Toxicity 

Index 

Conformity 

Index 

Manual Plan 0.93 1.5 0.3 2.1 

Optimal Plan 0.94 1.9 0.3 1.2 
 

 

Sample Case

18 Gy Computer Plan

18 Gy Manual Plan

Clinical model: Minimize dose to 

normal tissue.

Metastatic lesion comparing multiple 

isocenter plans.

Dose conformity was desired.

Lesion

Radiation critical organs

Circular Cones vs. MLC Field Shaping

Circular Cone SRS
Multiple isocenters necessary 

to cover irregular lesions

• Complex planning

• Long planning time and treatment

• Hot and cold spots within the PTV

3D Conformal SRS
One single isocenter

to cover irregular lesions

• Quicker planning

• Homogeneous dose within the PTV

• Steep dose fall-off at PTV boundaries

IMRT
One single isocenter

with many beamlets

• Inverse planning

• Conformal dose distribution

• Some tumor dose heterogeneity

Varian's FramelessArray™ Optical 
Guidance System. 
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Emory’s First Frameless SRS Case-
Testing Repositioning

Emory’s First Frameless Radiosurgery
Case-Positioned for Tx

Confirming Treatment Positioning using 
Cone Beam CT

Gamma Knife

• Co-60

• Circular cones

• Brain only

• 45 min tx times

Cyberknife

 Linac-based

 Cones only

 Brain & Body

 IGRT

 60 min tx times

Trilogy/Novalis Tx

 Linac-based

 Cones & IMRT

 Brain & Body

 IGRT

 15 min tx times

Today’s Radiosurgery Technology
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 Implemented shaped-beam radiosurgery in 2000

 Treated more than 1,500 patients with MLC-
based delivery system

Cranial Radiosurgery Today at Emory


