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INTRODUCTION

• The success of Deep Inspiration Breath Hold (DIBH) requires an accurate and 
reliable method for monitoring the level and duration of the breath-hold.

• Surface guidance improves patient positioning prior to image-guided 
radiotherapy (IGRT).

• With the installation of AlignRT at GCUH we introduced Breast DIBH without 
tattoos & using 6DOF couch corrections.
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GOLD COAST UNIVERSITY HOSPITAL (GCUH)

Installed August 2023

AlignRT Go-Live October 2023

All DIBH workload + Stereo BH using RGSC

T R U E B E A M  -  H y l a n d

Go-Live June 2024 with AlignRT

Will increase usage of AlignRT to

include other treatment sites

T R U E B E A M  -  J u b a i r

VersaHD with Hexapod Couch

Previously our DIBH ABC/Stereo workhorse.

Will be our electron/palliative machine

E L E K TA -  O r i o n



BACKGROUND
Pr ior  to  TrueBeam & A l ignRT Ins ta l la t ion

All DIBH patients were treated on our Elekta machines 
using Active Breathing Co-Ordinator (ABC)

4 Tattoos given to all Breast patients

Only 3DOF shifts were performed

Spotlight CBCTs for VMAT patients & kV/kV imaging for 

H-IMRT patients



• Minimal risk due to laser guard & collision sensor system
Collision risk when 

imaging/treating with couch 
rotations applied

• Risk of exceeding RTDs/going beyond allowable machine limits

• VRT, LNG, LAT within 1cm & PITCH, ROLL, RTN within 2 degrees
Surface guided match providing 

incorrect initial position

• All staff to complete AlignRT training & complete an end to end utilising 
phantom

Staff familiarity with new process

• Staff routinely perform 6DOF image matching for other treatment sites and 
therefore competent at assessing CBCTs for positional accuracy

Incorrect image matching

• PTVs > ~20cm requiring Extended CBCT only for patients > 60 yrs. old

• Patients < 60 yrs. old with large PTVs not encompassed in CBCT had 3DOF 
corrections only + an INF kV Verif image

CBCT not encompassing whole 
target volume

• Extended CBCTs to be discussed with treating RO & noted in the 
Prescription

Increased imaging dose

CHANGES IN WORKFLOW & ASSOCIATED RISKS



PILOT STUDY

❖ 1 0  B r e a s t  P a t i e n t s

❖ 1 5  F r a c t i o n  Tr e a t m e n t

❖ A s s e s s e d  o v e r  a n  8 - w e e k  p e r i o d

❖ A l l  i m a g e d  w i t h  S p o t l i g h t  C B C T

6 Patients

• 5 DIBH

• 1 FB

L E F T  B R E A S T

4 Patients

• 2 DIBH

• 2 FB

R I G H T  B R E A S T

• The aim of our pilot study was to assess the feasibility and efficacy of tattoo-less 6DOF 

implementation for breast patients.

• Our expectation was reduced patient time on bed and the minimisation of necessary shifts required.



PILOT STUDY
4  Key  Aspects

Tattoo-less patient pathway (no tattoos performed during 
simulation)

SGRT patient setup (patients breast surface used, 
no 4-point setup)

AlignRT sends 6DOF corrections to couch

6DOF couch correction during image-guidance



Two couch positions obtained: Pre-Imaging & 
Treatment

Difference in couch position is the treatment position 
minus the imaging couch position

For each fraction the difference in couch position would 
be presented in 6 axes (Vert, Long, Lat, Pitch, Roll, Rot)

Magnitude or 3-Dimensional (3D) vector was calculated

The average 3D vector was compared to ICON centres 
without SGRT or the use of 6DOF.

METHOD

IMAGING SHIFTS



METHOD
• If SGRT setup + 6DOF correction is beneficial, in 

theory the difference between imaging and the 
treatment couch position should be smaller than a 
centre without SGRT & 6DOF.

• 3 Intervention Groups:

o AlignRT + 6DOF

o AlignRT + 3DOF

o 3DOF Only

• For the AlignRT + 3DOF & 3DOF Only groups the 
difference in couch positions were presented in 
Offline Review data obtained in ARIA

• We also assessed rotational shift reversals as we 
noticed a significant number of patients having 
rotational shifts in the opposite direction during IGRT



RESULTS
Number of Fractions Mean 3D Vector

AlignRT + 6DOF 150 0.27cm

AlignRT + 3DOF 305 0.43cm

3DOF Only 198 0.54cm

A one-way ANOVA was performed to compare the effect of each intervention 

on IGRT shift 3D vector. This revealed a statistically significant difference in 

3D vector between at least two intervention groups (p <0.0001).

Tukey's Test for multiple comparisons found that the mean 3D vector was 

significantly different between AlignRT+6DoF and AlignRT+3DoF (p = 0.0014) 

as well as AlignRT+6DoF and 3DoF intervention groups (p < 0.0001).



RESULTS
PATIENT SHIFT REVERSALS

• The average % of re-corrections were 23%, 28% 
and 38% in the Pitch, Roll & Rotation 
respectively.

• Rotations were slightly larger than Pitch & Roll 
due to the patient highlighted with a 100% re-
correction rate.





POST GO LIVE CASE REVIEW REGISTER



iconcancercentre.com.au





WHAT HAS HELPED US WITH PATIENT SETUP

Visual representation of postural video. Obtained from https://www.visionrt.com/postural-video/



WHAT HAS HELPED US WITH PATIENT SETUP

• Prior to AlignRT implementation we were only 

using Vacbags for Breast + SCF/Axilla treatments

• We initially discontinued Vacbag use with AlignRT

• Re-introduced Vacbags for all AlignRT patients 

after we noticed a trend with differing 

arm/shoulder position

• Minimising the use of Breast Board



HAVE WE REDUCED 

PATIENT TIME ON BED?

• AlignRT was new to all staff at GCUH & 

therefore a big learning curve for all of us

• Still in the process of training staff, which is 

time consuming

• Where we have saved time is there are fewer 

re-setups required with AlignRT



• Our first AlignRT DIBH patient on a 

Breast Board

• Started as RGSC due to camera 

occlusion & staff confidence

• After 3# we changed over to AlignRT 

& updated our ROI

• Patient struggled getting into breath-

hold with AlignRT initially. Previously 

using belly to push RGSC block up

RGSC DIBH

V

ALIGNRT DIBH



iconcancercentre.com.au

THANK YOU
Ta i  T r a n  –  S e n i o r  M e d i c a l  P h y s i c i s t

C u s h l a  E d w a r d s  –  N a t i o n a l  M a n a g e r  o f  R a d i a t i o n  T h e r a p y  E d u c a t i o n

A i d a n  L e o n g  –  G r o u p  M a n a g e r  –  R T  E d u c a t i o n  a n d  T r a i n i n g

S G R T  Te c h  S t r e a m  –  B e n  A r c h i b a l d - H e e r e n ,  J o h n  S h a k e s h a f t ,  L e e  
A n d e r s o n , M i k e l  B y r n e ,  Ta l i a  J a r e m a ,  C u s h l a  E d w a r d s  &  Ta i  T r a n

O G  Te a m  H Y L A N D  –  A n g e  C a r l e ,  S t e p h a n i e  R o b i n s o n ,  P a m e l a  W h i t e  &  
S i o b h a n  W h i t i n g
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