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SGRT at Alfred Health – a very brief history









SGRT at Alfred Health – the leap to “skinmark-free”





Skinmark-free RT workflow at the Alfred



Study aims

- What setup accuracy was being achieved with 
completely skinmark-free setup of abdomen and 
pelvis patients at our centre?

- As setup accuracy was determined by analysing 
IGRT in this study, what was the relationship 
between setup accuracy and method of image 
assessment (bony vs soft tissue)?

Low Risk Ethics approval obtained for this study



Method

Study period July 2018 – June 2021

Obtained list of all patients treated at our centre, sorted by VRMDS site

VRMDS site codes used to identify abdomen and pelvis treatments

316 patients   (74 abdomen, 242 pelvis)

Treatment encompassed palliative, radical, SABR

4,883 fractions



Method

Data taken from first IGRT 
after SGRT setup

ARIA Offline Review 
reporting extracted using 
in-house Python script

Available translations and 
rotations recorded

Each individual fraction 
considered separate data 
point

kV paired data:  Vert, long, lat, yaw

CBCT data:  Vert, long, lat, yaw, pitch, roll

https://www.papapostolou.gr/en/product/aria-ois-radiation-oncology/
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Comparison to published literature



Comparison to published literature
CBCT Mean signed displacement (std dev)

Alfred Carl et al Walter et al

n = 228 n = 630 n = <154

SGRT SGRT Skinmarks SGRT Skinmarks

Abdomen

Vert mm -1.5 (3.3) -0.6 (5.6) 0.7 (3.9) 2.1 (5.5) 2.1 (2.7)

Long mm -2.0 (6.5) 2.0 (5.3) 1.6 (4.2) 2.6 (1.8) -0.4 (1.2)

Lat mm -0.1 (6.2) -0.5 (4.9) -0.1 (4.0) 0.3 (2.2) 2.2 (1.3)

n = 1816 - n = <154

Pelvis

Vert mm -1.3 (3.6) - - 1.6 (2.2) 1.0 (1.1)

Long mm -1.8 (4.8) - - -1.7 (2.8) 0.4 (1.4)

Lat mm 0.2 (1.8) - - -0.9 (1.5) -0.9 (1.4)



Bony vs. soft tissue match analysis

Online IGRT match method determined by departmental policy

Bony match used when CBCT performed weekly/not every fraction

Soft tissue match performed when CBCT used every fraction

Hypothesis – SGRT would perform better when bony anatomy used for online IGRT
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p <0.001

Mean signed 

displacement lower 

for bony match

p = 0.025

Mean signed 

displacement lower 

for soft tissue match

Two-tailed t-test used to establish any 
statistically significant differences in 
mean signed error between bony- and 
soft tissue-based CBCT matching

No clear trend observed

Vert Long

Lat
p = 0.030

Mean signed 

displacement lower 

for soft tissue match



Bony matching showed statistically 
significant setup advantage for pitch and 
roll in abdomen cohort

Pelvis cohort rotational displacements 
non-inferior when soft tissue match used

p < 0.001

Mean signed 

displacement lower 

for bony match

p = 0.001

Mean signed 

displacement same, 

in opp. Direction

p = 0.005

Mean signed 

displacement lower 

for bony match

Yaw Pitch

Roll



Summary

- Skinmark-free SGRT is a feasible setup method for patients at Alfred Health, 
including for abdomen and pelvis patients

- Skinmark-free SGRT for our abdomen and pelvis patients results in comparable 
initial setup displacement to abdo/pelvis patients with skinmarks at other 
institutions

- We did not observe any clear inferiority trends when analysing translational setup 
displacement for bony-matched fractions compared to soft tissue-matched fractions

- There was some reduced rotational displacement for the bony-matched fractions in 
the abdomen cohort but this was not replicated in the pelvis cohort

- Always use pre-treatment IGRT when skinmark-free SGRT utilised
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