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RESPIRATORY MOTION IN RADIATION THERAPY 
 

Å Significant effect on targets in the chest and upper abdominal cavities 
 

Å Can cause difficulty in reproducing radiation planning protocols in radiation 
treatment sessions 
 

Å Effects radiation dose delivery 
 
Å Increased margin size puts healthy tissue around the tumor at risk of radiation 

exposure 
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WHAT IS CURRENTLY DONE TO SOLVE THE PROBLEM 
Å 4D CT – Tracks the tumor motion during simulation imagining allowing for 
centers to plan accordingly…. 

Å Still reactive to motion. Allows for more accurate margins but still no 
restriction on movement. 

 
Å Gating- Controls Linac by turning beam on and off  
Å Treatment sessions are prolonged and systems can be quite expensive.  

 
Å Compression- Restricts patients breathing by pushing on the chest cavity… 
Å Very uncomfortable for patients. Minimizes breathing, but can be inconsistent. 
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The BREATH HOLD ES SOLUTION 
 
ÅA biofeedback device using a bellows belt, and LED light displays 

to track the patients breathing and allow for consistent shallow 
breathing or breathing holding in simulation and treatment. 
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ω 9ȄǇŀƴŘŀōƭŜ ōŜƭƭƻǿǎ ǎȅǎǘŜƳ  
• Base unit  
• 3 LED display  
• LED display mount  
• Measurement tool  
•Wireless extension kit  
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Placed around the patient. Measures air pressure as it 
expands and contracts. Centimeter indexing to ensure 
that the fit around the patient is reproducible. 

Breath Hold ES 
Components 



 
 
• Expandable bellows system  
ω .ŀǎŜ ǳƴƛǘ  
ω о [95 Remote displays  
• LED display mount  
• Measurement tool  
•Wireless extension kit  
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Red and Green LED lights on the base unit and 3 wireless 
remote displays are a visual representation of the 
bellows belt expansion and contraction. Multiple displays 
are provided for the patient, therapist, etc. 

Breath Hold ES 
Components 



 
 
• Expandable bellows system  
• Base unit  
• 3 LED displays  
ω [95 ŘƛǎǇƭŀȅ mount, multiple 
versions available  
• Measurement tool  
•Wireless extension kit  

SALE5031 rev 001 

Serves as a mounting station for the patients remote 
display. Secured to the sim or treatment table in a 
position so the patient can view the LED lights. 

Breath Hold ES 
Components 



 
 
• Expandable bellows system  
• Base unit  
• 3 LED displays  
• LED display mount  
ω aŜŀǎǳǊŜƳŜƴǘ ǘƻƻƭ  
•Wireless extension kit  
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Allows for reproducibility of breath hold/shallow 
breathing techniques to be carried over from simulation 
to treatment and between treatment sessions. 

Breath Hold ES 
Components 



 
 
• Expandable bellows system  
• Base unit  
• 3 LED displays  
• LED display mount  
• Measurement tool  
ω²ƛǊŜƭŜǎǎ ŜȄǘŜƴǎƛƻƴ ƪƛǘ  
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Designed to allow the wireless signal to pass through the 
thick concrete of the treatment room.  

Breath Hold ES 
Components 



Bellows Belt Sensitivity Settings 

 
•The system sensitivity is a choice of the user, having 5 

different preset levels to choose from.  
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SYSTEM ARCHITECTURE 
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How does it work? 
• Determine if the patient is a valid candidate 
for the Breath Hold ES  
 

• Monitor the patient in order to understand 
the area of maximum breathing induced by 
thorax/abdomen extension 
 

Planning CT:  
 • Set/Confirm Breath Hold 
 Sensitivity  
 • Place belt on patient and 
 connect the bellows belt to the 
 base unit  
 • Position the gooseneck and 
 the display  
 •Position reference markings on 
 the patient where belt is placed 
 using tattoos, markers, tape, etc.  
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WORKFLOW 
•Have the patient take an initial comfortable breath 
in and hold  
• Zero the system (Reference Point) 
• Teach the patient to achieve desired breath hold or 
to breathe around the comfortable breath with the 
use of the LED light indicators  
• Acquire the CT images  
•Take the belt off the patient and insert it into the 
measurement tool  
• Expand bellows to illuminate the single red light, 
record the measurement using the measurement 
tool 
•Expand bellows to illuminate the top of the light 
range desired for patient, record the measurement 
using measurement tool (shallow breathing) 
•Contract bellows to illuminate the bottom of the 
light range desired for patient, record the 
measurement using measurement tool (shallow 
breathing) 
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WORKFLOW 
ÅDuring All Following Treatment Sessions: 
 
ÅSet/Confirm sensitivity setting used in 
CT simulation 
ÅExpand the bellows with the 
measurement tool to the recorded 
breath hold position 
ÅZero the system at the measurement 
ÅPlace the belt on the patient using 
previous reference points 
ÅInitiate treatment when the patient is at 
desired breath hold point or in between 
the light ranges determined in CT Sim 
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Conclusion 
 • Chest and upper abdominal cavities 
 
 • Shallow breathing or breath holding 
  
 • Highly reproducible  
 
 • Easy, fast and comfortable system set up 
  
 • Non invasive (no spirometer) 
  
 • Portable and standalone  
 
 • All LINACS 
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