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E P I D

• Pre-treatment QA 

performed by exposing the treatment plan directly to the EPID, in the 

absence of the patient or phantom

• Transit dosimetry  

allows in-vivo measurements of patient dose using the portal images 

acquired during the patient treatment.

EPID dosimetry is the future for performing patient specific QA
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What is ART?
– With adaptive radiation therapy, images of the tumor size, shape and location are used 

to adapt the treatment plan before it is delivered

Critical structure

Critical structure

Target

Prescription isodose

Original treatment plan and anatomy

Original treatment plan and 
new anatomy

with tumor shrinkage due to 
radiation
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Step 1

– 50 patients with stereotactic plans (SABR)

– Delivery was carried out on a Varian TrueBeam linac equipped with an aS1000 

EPID. 

– Continuous portal imaging was performed at each treatment fraction during the 

delivery of treatment for all beams. 

– Daily EPID incident fluence directly compared to EPID ‘s first fraction image

– Gamma analysis 
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Step 2

– 10 MV FFF intensity modulated arc therapy (IMAT) & IMRT & 3DCRT

– CT-scanned Quasar phantom 

– TP was done on normal free breathing pattern that it was simulated in an oscillation 

mode of phantom motion program

– During reproducibility, sensitivity also examined by shifting tumor by a known 

amount: residual target in a range of -15, -10, 0, 10, 15 mm on static pattern 



Fatemeh Ebrahimi
In Vivo EPID-Dosimetry and Adaptive Radiation Therapy with CBCT ,  
Treffen der beiden DGMP AK Klinische Festkörperdosimetrie & IMRT 2017, Münster 



Fatemeh Ebrahimi
In Vivo EPID-Dosimetry and Adaptive Radiation Therapy with CBCT ,  
Treffen der beiden DGMP AK Klinische Festkörperdosimetrie & IMRT 2017, Münster 

Step 3
– dose distribution was measured by a Gafchromic EBT2 film

– films were placed inside the lung inset of phantom

– Monitoring TV received dose

– Quantitative analysis of gamma function distributions and dose profile comparisons 

were analyzed for each breathing phase. 
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Worst case scenario:

lung inhomogeneities, respiratory motion, no gating….

What we need 

provides a complete view into the daily and cumulative dose delivered to your patients 

as patient setup, patient geometry, and tumors change during treatment.

Daily and cumulative 3D dose analysis

Quantifies how changing anatomy and setup variations affect a 

patient’s treatment

Step 4
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Case study: Lung

Patient misaligned 

on fraction 18

Today’s tumor location

Planned tumor location

Adaptive module showed:

Planned dose: Fraction 18 dose:

Case studies
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Case study: H&N
• Patient lost weight 

throughout treatment

• Mask was poorly made: 

inconsistent daily setup

• Effect of these changes 

were tracked

Decreasing target 

volume

Significant 

differences 

between planned 

and delivered dose

DVH differences between planned and delivered 

cumulative doses
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Thank You 
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Summary

Adaptivo™

✓ Streamlines and automates 

pre-treatment QA

✓ Provides daily treatment delivery monitoring

✓ Determines both daily and cumulative delivered 

dose

✓ Automates calculation and notification

✓ Provides a complete integrated solution

Better dose tracking,

Better treatments.


