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Introduction

SGRT System: Align RT /Juanary 2024 

Ennasr Clinic ,Tunisia
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Breast cancer

Introduction
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Left Breast cancer +++ DIBH 

Introduction
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Patient 

Set up

Closed mask

Imaging 
Control

KV+CBCT

No 6D Table 
(Accept small

rotation)

The impact of the accepted rotation 
on dosimetric constraints ??
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Before
SGRT:
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Problematic

Could the Head adjuster correct rotation errors and replace the 6D table for SRS TTT ?

Can we change the image control routine and be satisfied 
with Align RT and KV images(Without CBCT) ?

In that case , What are the benefits of stopping using
the CBCT in terms of Time and dose ?

Is there any Intrafraction variability difference between 
open mask and Closed mask ?

Without 6D table or head adjuster what is the impact of the CBCT accepted rotation on 
dosimetric constraints ?

Without Align RT system what is the impact of an intrafraction variability on dosimetric
constraints?
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Purpose

To assess the effectiveness of using Align RT system 
with an open-face mask immobilization and head 
adjuster in enhancing setup accuracy , dosimetric 

constraints and patient comfort
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Method and material

20 patients

10 Closed mask
10 Open mask+ Head 

adjuster

3 Points thermoplastic closed Masks «  
Klarity » 

3 Points thermoplastic « klarity »  open 
Masks (hand made)
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Open Mask study
Positioning error Align RT/CBCT

Evaluation of the agreement between 
the positioning errors from Align RT and 

the CBCT

Cbct Before the treatment

Head 
Adjuster
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Align RT



Results: Open Mask

The average positioning errors between Align RT and CBCT  
0.4 mm, -0.5 mm, 0.5 mm
-0.20°, -0.1°, and 0.02°

Insignificant difference

Positioning error Align RT/CBCT

The SGRT setup time : 0.35 min <<< CBCT setup time : 2 min
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Open Mask study

Real time monitoring

Intrafraction variability
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Results: Open Mask

Real time monitoring

Maximum variation : 0.6 mm and 0.5° in 
all directions 

intrafraction variation is insignificant

Intrafraction variability

NB: Our patients found open-face masks more comfortable, causing significantly less pressure 
on the face
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DISCUSSION
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Closed Mask study

Cbct after the treatment

Intrafraction variability 
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3 Points thermoplastic closed
Masks «  Klarity » 



Cbct after the treatment

Results: Closed Mask 

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 AVG

X (mm) 0.2 0.2 0.3 0.25 0.4 -0.5 0.25 0.4 0.2 -0.1 0,16

Y (mm) -0.11 -0.04 0.2 0.3 0.4 -0.3 0.35 0.5 -0.35 -0.3 0,065

Z (mm) 0.07 0.06 0.08 0.6 0.3 0.08 0.07 0.06 -0.06 0.09 0,135

intrafraction variation is insignificant

Intrafraction variability
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DISCUSSION
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Closed Mask study 

Without 6D table:
Small CBCT rotation

Without real time monitoring : 
How can we predict head
rotation during the treatment ? 

Dosimetric impact of head rotation 
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Results: Accepted rotation CBCT 

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 AVG

X’(°) 1 1,6 0,7 1,8 1,2 1,3 1 0,8 358,1 357,4 1

Y’(°) 0,8 0,1 358,9 359,7 0,8 1,7 1,6 359,3 0,5 0,5 0.8

Z’(°) 0,9 359,8 357,8 0,4 0,9 0,3 0,8 0,9 359,1 357,5 1

How can we evaluate the impact of this rotation on 
dosimetric constraints ?

CBCT before the TTT
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Method and material: Dosimetric impact of head 
rotation

1 • CBCT exported to MONACO

2

• Fusion CT /CBCT

• Rigid adapt Anatomy

• Recalculate the plan on the CBCT 

3
• Comparison between the initial CT 

and the CBCT (++ BS, PTV)

Monaco 6.1
Monte Carlo
Statistical uncertainties 1%
1 st method: CBCT  Calibration Curve
Second Method: Patient forced to water

10 Patients 
SRS / 30Gy  6Gy*5
PTV  close To Organ at risk
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Results: Dosimetric impact of head rotation 

PTV COVERAGE 
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GAP:CBCT-CT(%)

5.89 %

0.4 %
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Results: Dosimetric impact of head rotation 
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PTV COVERAGE 

CT: D100%=99.6% CBCT: D100%=93.7%

Under dosage of PTV

Results: Dosimetric impact of head rotation 
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Brain Stem
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Results: Dosimetric impact of head rotation 
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Results: Dosimetric impact of head rotation 
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Results: Dosimetric impact of head rotation 

Brainstem
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Results: Dosimetric impact of head rotation 



CBCT Accepted rotation

day1 day2 day3 day4 day5 Average

X(°) 1.2 1.2 0 1 0.4 0.76

Y(°) 0.1 0.1 0.9 2 1.7 0.96

z(°) 0.5 0.5 0 1.1 0.5 0.52
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Results: Dosimetric impact of head rotation 
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Results: Dosimetric impact of head rotation 

Brainstem



DISCUSSION
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Answers to Problematic…

Could the Head adjuster correct rotation errors and replace the 6D table for SRS TTT ?

Can we change the image control routine and be 
satisfied with Align RT and KV images(Without CBCT) ?

In that case , What are the benefits of stopping using the 
CBCT in terms of Time and dose ?

Is there any Intrafraction variability difference between 
open mask and Closed mask ?

Without 6D table or head adjuster what is the impact of the cbct accepted rotation on 
dosimetric constraints ?

Without Align RT system what is the impact of an intrafraction variability on dosimetric
constraints?
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Discussion and conclusion
Could the Head adjuster correct rotation errors and replace the 6D table for 
SRS processing ?

▪ The Head adjuster perfectly corrects rotation errors and can replace the 
6D table for SRS processing.

▪A small head rotation (1°) can cause an overdosage at the OAR or underdosage at the 
PTV.
▪The use of Align RT with  a 6D table or a head adjuster is essential in the case of SRS 
treatment, especially in the case where the PTV is very close to the organs at risk.

Without 6D table or head adjuster what is the impact of the cbct accepted
rotation on dosimetric constraints ?

Without Align RT system what is the impact of an intrafraction variability
on dosimetric constraints?
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Can we change the image control routine and be satisfied with Align RT and 
KV images(Without CBCT) ?

The AlignRT system demonstrates excellent concordance with the CBCT gold 
standard
it is possible to change the image control routine and be satisfied with Align RT and 
KV images.

By eliminating CBCT controls: 
✓    save time on the machine 
✓    Less dose delivered to the patient

In that case , What are the benefits of stopping using the CBCT in terms of Time 
and dose ?
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Discussion and conclusion



Is there any Intrafraction variability difference between open mask and Closed 
mask ?

▪ Intrafraction variability did not differ between open mask and Closed mask.

▪ Open-face masks are associated with decreased patient discomfort without 
compromising patient positioning and immobilisation accuracy.

▪ In this study we did not find an intrafrational variation with open and closed 
masks but if this is the case (lack of mask, etc.), it is important to follow any 
movements in real time during the treatment.

34

Discussion and conclusion
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