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Balloon use in External Beam Radiation Therapy
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Over 50% of (USA) cancer patients receive radiation treatment for 
localized disease sites, mostly delivered via an external beam (X-
ray, proton,..)

Patient immobilization can be critical –
internal structures as well!

How to accomplish this?....



Example: Endorectal Immobilization and Positioning
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• Immobilizes the prostate
• Reduces movement variation 
between treatments
• Displaces posterior and 
superior rectum away from the 
field
• Reduce rectal toxicity by 
decreasing the volume of the 
rectal wall being irradiated
• May allow for physicians to 
reduce PTV/treatment margins
• Facilitates dose 
escalation/hypofractionated
treatments
• Is well tolerated by prostate 
patients balloon



Balloon use in Brachytherapy
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”Brachy” = near, short distance: Internal

Radioactive seeds or sources are placed in or near the tumor, delivering a high 
radiation dose to the tumor while reducing the radiation exposure to surrounding 
healthy tissues.

• Where possible, allows delivery of higher doses of radiation to more-specific 
areas 

• Typically causes fewer side effects than does external beam radiation, and the 

overall treatment time is usually shorter 

Used to treat brain, breast, lung, 
pancreas, prostate, esophagus, 
cervix,….

Where do balloons come in?



Example: Brachytherapy for Partial Breast Irradiation

5



“Active Catheter” Development at Hampton University 
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• NO real time dose distribution 

feedback! 
HDR Brachytherapy dose calculations are 

based on computer simulations and in-vitro

measurements. It is difficult to set a 

tolerance level because according to 

AAPM’s TG56: "no practical and validated 

dose measurement technology is available 

to the hospital physicist”.

• Can be large doses

• In-vivo dose measurements would 

allow for real time evaluation of dose 

delivered to patient. 
•Increase patient safety since the detector 

may be used for dose-at-a-point 

confirmation or to monitor dose absorbed 

by critical organs. 

• Idea: What about scintillating 

fibers (used in nuclear physics) 

placed INSIDE the catheters?

Scintillating fiber array for APEX 
experiment at Jefferson Lab



• Hair-like, bendable, radiation 
sensitive detectors

• Produce light output 
proportional to dose 
delivered

• Couple to straightforward 
electronics

Scintillating Fiber Dosimetry

First test set-up: used gelatin mold and brachytherapy surgery metallic 
template to hold the fibers in place, coupled to Hamamatsu PSPMT



• Students (at that time) 
Lawrence Tynes, Melissa 
Barruzza, Carlos Velasco 

• HDR unit at Bon Secours 
DePaul Hospital in Norfolk, 
VA

• Dose reproducibility studies 
(also with water phantom 
and MOSFETs) looked 
positive….
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Continued testing…
- Instrumented a  solid water 

phantom
- Compared to full treatment 

plan (as well as GEANT4)
- External beam irradiation
- Determined calibration 

procedure
- Thesis for (then) doctoral 

student John Okine



Fast forward…

• We patented the technology….
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Small note: Dosimetric approach also 
suggested for  use in brachytherapy 
catheters (non-balloon type)



...and it was licensed
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List of OARtrac® Patents from Radiadyne web page:

US 8603129 B2
US 8885986 B2
US 8953912 B2
*US 7662083
*US 8133167 B2
*US 20140018675

*Hampton University patents developed by HU/JLab Center for 
Advanced Medical Instrumentation – licensed to Radiadyne

...and Radiadyne put in a 
lot of time, effort, 
investment, cleverness, 
dedication - and beyond -
to bring it to market...

































Thank you!

https://vimeo.com/236786553


