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The contribution of uncertainties in the final dose delivered to the patient

* 1 %-2% dose 
absorbed in 
water under 

reference 
conditions

* 2 % dose 
distribution 
calculation 
(individual)

* 2 % positioning 
the patient (or 

the source in the 
patient)

* 3 % tumor 
movement during 

or between 
treatment 
fractions

* 2 % the 
precision of 

radiation beam

Patient 
positioning

TPS

Reference 
dosimetry

Organs 
movements

LINAC

TARGET: TO APPLY THE TOTAL DOSE IN THE TUMOR VOLUME WITH 
MAXIMUM 5% DEVIATION! 

IGRT 



Imaging guided radiotherapy(IGRT)

How can we identify 

the position of the target?

• Image-base RT – used to define target and OAR : MRI, PETCT ….

• Image-guided RT – use of imaging for monitoring and adapting treatments





How it works?

• SGRT systems use optical imaging to register real-time ( >1 frame/s) 3D 
surfaces of a patient to a reference surface

• reference surface (based on CT SIM) is defined relative to the 
treatment isocenter

• SGRT algorithms calculate the translations and rotations in 6 degrees-
of-freedom (6DOF) necessary to correct the patient's position in real 
time

• geometric accuracy is 1-2 mm, but application is limited only to 
situation where external surface may act as a reliable surrogate for 
internal position or motion



Looks easy but …

• 2019, Padilla et al. conducted an electronic survey to identify the 
necessity of formal guidance and to gain more insight on prevalence of 
the SGRT system, length of its use, existing recommendation for 
commissioning procedures and clinical implementation

• in 2022, an international survey was conducted with the collaboration 
of ESTRO and AAPM to provide an Quality Assurance Program for 
Surface-guided Radiation Therapy overview about the current status of 
SGRT in clinical practice with a focus on the user’s experience in terms 
of implementation, commissioning, periodical quality assurance (QA), 
training, and clinical workflow



Results

Clinical implementation of the SGRT systems was predominantly based on 

the vendor’s recommendation

vendor’s 

recommendation

vendor’s 

recommendation

Independent 

comprehensive 

quality assurance 

(QA) program 
including 

commissioning, 

acceptance and 

periodic QA 
safe and efficient ? safe and efficient !!!





Acceptance



Commisioning



QA tests





Tests recommended



Phantoms



Vertical movement - SimRT

Affix 5 ball-bearings to leg phantom: one for indicate 

location of iso in treatment plan and the other four to 

indicate laser/tattoo set-up

Static accuracy of SimRT (tolerance <= 1 mm 

ESTRO/ACROP):

• Place leg-phantom on CT-couch, propped up on 

support

• Align central ball-bearing to isocentre in SUP-INF 

and L-R direction

• Take reference capture of phantom surface

• Make fine-tune alignment of ball-bearing to 

isocentre in ANT-POST direction

• Select VERT starting position (start at 0 an 10 cm 

above isocentre)

• Start monitoring the patch

• Move CT-coucj on vertical from 5 mm to 5 mm

• Record the data

 



Vertical movement - SimRT 

RESULTS - Static accuracy of SimRT



Vertical movement - AlignRT 

Static accuracy of AlignRT:

• Acquire one image of the leg phantom 

(recommended low-dose CT-scan)

• Acquire second image of the leg phantom 

(planning image)

• In TPS:
• On each CT-data set, create body structure

• On the first CT-dataset, shift body-structure by 2 cm 

posteriorly

 



Vertical movement - AlignRT 

Step 1. OUT OF BORE - Align using FB structure

Step 2. OUT OF BORE - Align using BH structure

Step 3. IN BORE – translate phantom in bore and use FB structure

Step 4. IN BORE – monitor using BH body structure



• Used for all sites

• the beginning of the SGRT implementation without the 
simulation component (SIM RT).Compensate with an internal 
protocol

• required a learning curve for all staff



First “power point” conclusion  

and bilateral breast



Prime Phantom (SRS)

SBRT Phantom

Create 

patient in 

TPS and 

import 

reference 

data set

E2E audit



E2E audit results



Gel Dosimetry

To asset the total spatial offset of the planned dose distribution and the corresponding gel-measured dose distribution 

for each target, the geometric distance between the center of masses was calculated. Results are summarized for each 

coordinates x (right-left), y (anterior-posterior), z (superior-inferior), as well as for the total spatial offset.



End of the year 2026  

~ 20 Halcyon

TOTAL 20 HALCYON 



Breast treatment: NO use AlignRT

Breast treatment: use AlignRT 



Lung treatment: NO use AlignRT

Lung treatment: use AlignRT 



Pelvis Treatment : use AlignRT 

Pelvis Treatment : NO use AlignRT



• visible results in decreasing the time allocated to patient positioning 
using the "postural" option

• less number of CBCT for extremity site’s treatments

• improving the average dose to the heart for breast cancer treatments 
using the DIBH technique

• can achive LAD dose constrain

• increasing the time allocated to patients treated with the DIBH 
technique (9 minutes / patient vs 12 minutes / patient)



Implementing SGRT system into the clinical 
practice requires not only the definition of steps 
in clinical workflow, but also establishment of 
the comprehensive quality assurance (QA) 
program including commissioning, acceptance 
and periodic QA test to facilitate a safe, and 
efficient use of SGRT system in clinical settings

Take it home message !



Thank you for your attention!



Q&A
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