
From U to Esprit
-A Physicist Tribute To

Dr Steven Goetsch
LIJUN MA, PhD, FAAPM

2023 SC Winter Meeting
Los Angeles Universal Sheraton



Leksell Gamma Knife
U (1967 1st Prototype)

Leksell Gamma Knife 
Esprit (2023 1st US Model)



Steve hands down 
on U (1999)

Thumb up 
an Icon

(2020)



Raising Up 
The Young (2006)

Lifting Up The Old 
(1998)





Zen Garden @ UBC





Ranged Modulated Helical Electron Beams



Finally -
Gamma Knife 

Radiosurgery @ 
“The Best 

Place on Earth”

Dr. Lunsford pioneered US 
Leksell Gamma Knife 
radiosurgery, which 
transformed its business and 
world-wide clinical applications 







Gamma Knife Evolution
1967:                   

1st Gamma 
Knife® 

Prototype

1986:                   
Leksell 
Gamma 

Knife® Model 
U introduced

2006:         
Leksell Gamma 

Knife® Perfexion
introduced

2004:       
Leksell Gamma 

Knife® 4C 
introduced

1996:       
Leksell Gamma 

Knife® B 
introduced

1999:       
Leksell Gamma 

Knife® C 
introduced

Perfexion = Perfect Response to Market Competition 



Dose Conformity Approaches Perfect with Perfexion



Leksell Gamma Knife Icon  ~ 2016

A New Solution for Multi-Iso Tx =  No Stop-and-Verify Required btw Isocenters  



What Gives for Esprit in 2023 ? 

FDA Approved 
Late 2022



Radiosurgical 
Devices of the 
Future 

What I Would 
Like to See?

LIJUN MA



Treatment Delivery Paradigms

Subject
/Object

Fix Beam Move Beam

Fix Patient Uveal  
proton

Linacs

Move 
Patient

Gamma 
Knife &…

TBD



Linac-based RT (n ~ 1 ) 

Online imaging

High Dose Rate

Modular Delivery

Video Courtesy of Varian (2013)



CyberKnife: Non-Isocentric (n ~ 0)   

Courtesy of 
Dr. Hiroshi Tanaka & Tokyo Kamagome



LGK Perfexion: Multi-isocenters (n ~10 )

Elekta (2006)



Stockholm
(2016)



Geometric 
Focusing 

Spares the 
Normal Tissue 
Still the Best 



Dose Spillage Terrible for Fan-Beam IMRT



Dose Interplays For Multi-Targets
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3-arc VMAT

Geo-Optimized
“4 p ”

“ 4p ” Outperforms 3 Arc-VMAT  



N=3 N=6 

N=9 N=12 

Of Course, Multi-Targets Will Need 
More Beams To Be Optimal



What Would I Like to See?

• We Need A Sharper Knife Leveraging Geo-Focusing 
Sharper means more Robust against uncertainties

• We Need etc, etc



Lo and behold:  Zap-X

(1) Self-Shielded

(2) Best X-rays:  3-4 MV 

(3) DOF:  Gyro-mounting    
2p delivery

(4) Rapid Beam Collimation
(4 mm to 25 mm)



The Sharpest Knife One Can Get

Adler J R etal (2017)  Cureus 9(9): e1663. doi:10.7759/cureus.1663

Dose Fall-Off Approaches 
Theoretical Best 



What’s Next: Dynamic Spot Dose Painting
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Prototype Implemented on GK



33/14

30 Gy/5Fx  for 5 mm PTV Margin

(Unpublished Please Keep to Yourself)



Stereotactic radiosurgery, with 
Gamma SRS devices or with linear 
accelerator systems should not be 
entered into lightly

-Steve Goetsch



Thank you Steve 




