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I’m …
not a scientist 
not an engineer
not a trialist …

I can read
I can think



Possible clinical uses 
for a Laser Wakefield 

Accelerator?
miniature radiation 
source?
novel radiation 
source

everything is a nailcancer





COMPARED TO A LWFA RADIATION SOURCE …

Linear accelerator or 
teletherapy unit

Radionuclide 
brachytherapy

Electronic brachytherapy 
(intra-op or intravascular)

Device size Much much larger (req. 
shielded vault)

Larger (comparable to check in 
luggage)

Comparable (comparable to carry 
on luggage or personal item)

Applicator size Larger (external only) Larger (3.5 x 0.9 mm seeds) Comparable (0.38 mm diam)

Portability Not at all Not at all A little

Dose rate Much lower Much lower Much lower

Directional N N N

Pulse control / 
modulation

N N N

Cost (est.) Much much higher Higher Higher

Disciplinary 
jurisdiction

Radiation oncology Radiation oncology Radiation oncology

Regulatory 
jurisdiction

State NRC State



WHAT CAN YOU DO WITH A NOVEL (LWFA) SOURCE?

Replace existing  
radiation technology

Replace other 
technology

New applications

Indications Same Same or new New

Toxicities Less Same or less TBD

Cost Same or less Same or less TBD

Example(s) § Radionuclide 
brachytherapy

§ IOERT
§ Superficial electron 

therapy

§ Cardiac arrythmia 
ablation

§ Radiofrequency 
ablation

§ TBD





Mehta S, et al. J Contemp Brachytherapy, 2019.



LWFA 192IR 60Co Electronic
Capital cost 
(est.)

$100-300K $200-350K $300K

Room 
shielding

None $200-500K $300-500K None

Source 
replacement

None $10K q4-6 mo $130K q60 mo None

5-yr estimated 
total

$300K $910K $930K

Main 
indications

TBD Gyn 
brachytherapy

Gyn 
brachytherapy

Breast 
brachytherapy

Adapted from Roa, et al. Photonics, 2022



Murakami, et al. J Contemp Brachytherapy, 2016

Varian Bravos HDR 
Hypothetical LWFA HDR



Possible clinical uses 
for a novel radiation 

source

everything is a nailcancersomething else
worth treating



Accessible to 
endoscopes or 
to catheters

High incidence 
or prevalence

Requires 
limited number 
of applications

Significant 
benefit

Not resource 
burdensome

Much better 
than 

alternatives

Scientific or 
clinical 

rationale

Acceptable to 
public

Technological
considerations

Public health
impact

Potential for 
commercial 
development



§ Choroidal melanoma
§ Incidence ~6-7 per 106 equiv 2000 per yr 
§ ~2/3rds treated w/ radiation equiv 1300 per yrNiche technology

Accessible to 
endoscopes or 
to catheters

High incidence 
or prevalence

Requires 
limited number 
of applications

Significant 
benefit

Not resource 
burdensome

Much better 
than 

alternatives

Scientific or 
clinical 

rationale

Acceptable to 
public



§ Age related macular degeneration
§ Prevalence: early AMD est 18 million and late 

stage est 1.49 million

Overlooked 
technology

Cantley, et al. Physics Med Biol, 2013

Oraya Iray System

Accessible to 
endoscopes or 
to catheters

High incidence 
or prevalence

Requires 
limited number 
of applications

Significant 
benefit

Not resource 
burdensome

Much better 
than 

alternatives

Scientific or 
clinical 

rationale

Acceptable to 
public

±



§ Cardiac valvular heart disease: 28 million 
globally 

§ Est 180,000 procedures/ yr US

Accessible to 
endoscopes or 
to catheters

High incidence 
or prevalence

Requires 
limited number 
of applications

Significant 
benefit

Not resource 
burdensome

Much better 
than 

alternatives

Scientific or 
clinical 

rationale

Acceptable to 
public

Percutaneous trans-catheter valve replacement

Treatment of choice



Provisional Mortality Data – U.S., 2022
MMWR

Leading causes of mortality in the U.S. (2022)



Potential opportunities
Kazi, et al. Circulation, 2024

Cardiology devices global market

Accessible to 
endoscopes or 
to catheters

High incidence 
or prevalence

Requires 
limited number 
of applications

Significant 
benefit

Not resource 
burdensome

Much better 
than 

alternatives

Scientific or 
clinical 

rationale

Acceptable to 
public



CORONARY ARTERY 
DISEASE



Angioplasty = repair of the blood vessel



Restenosis ~50% Restenosis ~10-20%



Drug eluting stents
Restenosis ~6-8%

Intravascular brachytherapy
Restenosis ~20-25%

~60K angioplasties x 8% = 
4800 per year 



In stent failure after angioplasty + drug eluting stent? 





Outcomes of intravascular brachytherapy for recurrent drug-eluting in-stent restenosis

Cathet Cardio Intervent, Volume: 97, Issue: 1, Pages: 32-38, First published: 13 January 2020, DOI: (10.1002/ccd.28716) 





TECHNOLOGY REPLACEMENT

Radionuclide brachytherapy Hypothetical Electronic (LWFA) brachytherapy

• Faster

• Less expensive

• Possibly more effective

• Less burdensome 
regulatory environment



WHAT CAN YOU DO WITH A NOVEL RADIATION SOURCE?

Replace existing  
radiation technology

Replace other 
technology

New applications

Indications Same Same or new New

Toxicities Less Same or less TBD

Cost Same or less Same or less TBD

Example(s) § Radionuclide 
brachytherapy

§ IOERT
§ Superficial electron 

therapy

§ Cardiac arrythmia 
ablation

§ Radiofrequency 
ablation

§ TBD



NON DESTRUCTIVE ABLATION FOR 
CARDIAC ARRYTHMIAS



0:19 intro
2:20 ventricular



Ventricular Tachycardia



MANAGEMENT

Medications

Heart healthy lifestyle

Implantable devices

Catheter ablation 
~70,000 procedures per year



0:40 to 1:26 



Haemmerich, D. Critical Reviews in 
Biomedical Engineering, 2010

Avitall, B and Kalinski, A. Heart Rhythm, 2015

Radio frequency ablation Cryosurgery



Pulsed field ablation
Dukkipati, et al. J Am Coll Cardiology, 2017

Verma, et al. , Circulation: Arrhythmia and Electrophysiology 2017



LIMITATIONS OF CATHETER-
BASED ABLATIVE THERAPY

• Prior ablations insufficiently effective

• Unable to reach target substrate(s)

• Proximity of target substrate(s) to 
critical structures

• Size of target substrate(s)

• Physiologically unable to tolerate 
cath procedure



NON DESTRUCTIVE 
TISSUE ABLATION?



Siedow, et al. Clinical Translational Radiation Oncology, 2021



Micsuk, et al Heart Rhythm, 2024



LWFA source?



LWFA channel source(s)
EPS sensors
Ion chambers

Volumetric radioablation (i.e. a-fib) Point radioablation (i.e. V-tach)

Hypothetical LWFA cardiac 
ablation devices



Non destructive arrhythmia radio-ablation
• EPS mapping and treatment in single procedure
• Fewer contraindications than tissue destructive 

techniques
• Precise control of ablation volume
• Less resource burdensome



Thompson, et al. Am J Roent, 2017

Hasegawa, et al. Radiology, 2020 Microwave ablation liver tumor

Extra cardiac 
tissue ablation



Extra cardiac 
stent failures 

AV fistula for dialysisBiliary stent for strictures
Stent for renal artery stenosis



WHAT CAN YOU DO WITH A NOVEL RADIATION SOURCE?

Replace existing  
radiation technology

Replace other 
technology

New applications

Indications Same Same or new New

Toxicities Less Same or less TBD

Cost Same or less Same or less TBD

Example(s) § Radionuclide 
brachytherapy

§ IOERT
§ Superficial electron 

therapy

§ Cardiac arrythmia 
ablation

§ Radiofrequency 
ablation

§ TBD



Possible clinical uses 
for a novel radiation 

source

everything is a nail

I’m going to sit and 
come up with 

something completely 
brilliant





NOVEL CHARACTERISTICS (?)

Physical dimensions
• Miniature applicators
• Inside/along endoscope
• Inside/ along vascular catheter
• Handheld applicator

Power source
• No cooling system
• Wearable battery pack
• Implantable
• Autonomous (mobile) unit

Beam geometry
• Directional
• Steerable
• Dynamic control
• Point, line, plane, volume 

Beam quality
• Tunable
• Control pulse shape,  duration, frequency
• Pulse rate
• Dynamic control

Electron beam activates 
clinical agent

• X-ray production (brehmstrahlung)
• Plasma produced by electron ionization
• In vivo polymeric biomaterial synthesis
• Anti-infective activity

Jurisdiction
• LWFA specific training for non radiation 

oncologists
• Regulated more like laser than radionucildes

Note: everything here is speculation



I’m going to 
brainstorm with 

colleagues



Questions?



LWFA channel source(s)
EPS sensors
Ion chambers

Volumetric radioablation (i.e. a-fib) Point radioablation (i.e. V-tach)

Hypothetical LWFA cardiac 
ablation devices


