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Guy’s and St Thomas’ Radiotherapy

e Serving a total population of
2.6 million

e 2 Hospital sites
— Guy’s
— Queen Mary’s (satellite)
e 9 Varian TrueBeam linacs
e 9 AlignRT systems
e 1 Flexitron HDR
e 1 Xstrahl

e 3 GE CT scanners
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A Brief Timeline SGRT PROVISION @ GSTT

- -Linacs - -SGRT Installs
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Implementation

Governance
Finance
Documentation

Training
Roll out to SoC SGRT BITESIZE COURSE

FOR RADIATION THERAPISTS
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Acceptance, commissioning , QC

Install

Connectivity

User Configuration

Acceptance

Commissioning
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* 3 x cameras, cabling, power
* Ancillary equipment, server, user workstation

* Treatment planning system, treatment unit
e Server, UPS

e User accounts (clinical, admin, physics ..)
e Skin tone settings, lighting, clinical site tolerances

¢ VisionRT User Acceptance Testing
e Connectivity

* Spatial accuracy, temporal accuracy, gating accuracy
e full end to end test




Routine QC (@ st

e System run-up (camera switch-on)
e Calibration check

BEY

FO rt N |g ht | y e AlignRT to MV isocentre verification (SRS machine)

e Gating and Monitoring
e Spatial accuracy and shifts

Quarterly
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Breast DIBH

Clinical in 2014 at St Thomas

One of the first centres to treat with DIBH
2 linacs had clinical SGRT

2 sets of data

At set up position in free-breath.
At ISO in DIBH.

Changed process with experience and confidence
Individual site specific training and competencies
No MMI (no automated beam-hold)
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Lymphoma DIBH
Clinical in 2015 at St Thomas’
2 linacs had clinical SGRT

Changed process moving to the cancer
centre

Butterfly Lymphoma technique

Individual site specific training and
competencies
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Lymphoma DIBH — PTV reduction and OAR position

DIBH
* allows stable anatomy

 allows OARs to move
away from target region

SGRT

* Allows accurate DIBH
setup due to good
correlation between
surface and internal
anatomy

e Allows confident DIBH
monitoring

DIBH and SGRT

 allowed PTV margin
reduction from 10mm to
5mm

e gives reduction of OAR
doses
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Stereotactic Radiosurgery

Motion monitoring Benefits:
Sub-millimetre accuracy Patients

Challenges Accurate treatment delivery
Couch rotation Less set up issues=less time on the
Small ROI couch
Blocked cameras Staff

Solutions Faster set up
No MMI on G6 | Reassurance of accurate treatment

(no auto beam-hold) delivery
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Stereotactic Radiosurgery

220 SRS patients in past year
13 day pathway

Recent move to Hyperarc treatment

Y
_I-> Treat
Displacement ‘
Post

! 1

Y —>» Treat
Displacement

CBCT_ —— correction _'_> less than +/- Floor Twist |‘> less than +/-
Apply shifts CBCT 0.5mm or 0.3 KV Pair 0.5mm or 0.3
Deg Deg
Repeat

b N > Imaging | Repeat
T | T N — Imaging

No additional imaging on the last treatment field for 60% patients

Case Study

Patient with Parkinson's disease

Made shell then monitored movement on Align RT prior to any pre-treatment imaging
Patient unsuitable of radiotherapy as moving too much.

Improved workflow, reduced unnecessary workload and improved patient outcome.
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From DIBH to PM Free

Opening of the Cancer Centre —> Processes Evaluated

Considerations
Couch movements for CBCTs
Interruption of CBCT
PM free set ups
Butterfly Lymphoma Technique

Governance processes for implementation

Training process revisited and optimised

Documentation
Consent
Patient Information Leaflets
Work Instructions, Training and Competencies Separated
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From DIBH to PM Free — Patient Benefit

No permanent marks as a reminder
Reduced cardiac toxicity
Fewer set up issues = less time on the couch |
Less dose from imaging

“I was really pleased to find out | wouldn’t be left with tattoo marks as
the last thing you want is to be reminded of your cancer all the time.
When lots of women have radiotherapy they have already undergone
chemotherapy and may be struggling with hair loss and other side
effects so this is one less thing to worry about.”
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From DIBH to PM Free — Benefits to the Patient

Reduced on-set Imaging

Image verification Image verification
2Field Breast treatments 2Field Breast treatments

patients with permanent marks patients with no permanent marks
SGRT Setup

M Expected image

M Expected image exposures

exposures
m Additional image

exposures
B Additional image

exposures
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From DIBH to PM Free — Benefits to the Staff

Less manual handling
Reduced paperwork (fewer/no systematic corrections)

Faster set up
Average PM Average PM Free

Problem solving tool Treatment code technique (Mins) technique (mins) Difference
Contour change
25 9.12
CT Breast 34.12
Efficiency Savings at CT DIBH Breast 40.5 39.6 0.9
GuyS Cancer Centre breast Tans 14,77 13.09 1.68
DIBH breast Tans 16.94 16.93 0.01
Breast + SCF & +/- Post axilla 18.17 16.88 1.29
DIBH Breast + SCF & +/- Post axilla 23.26 22.78 0.48
Breast 5# + CBCT 24.37 18.9 5.47
DIBH Breast 5# + CBCT 27.67 20.35 7.32
Photon Boost 20.1 15.58 4.52
DIBH Photon Boost 23.56 27.03 -3.47
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From DIBH to PM Free — Benefits cont. — staff survey

No different /

Yes No undecided
Dn.:- you find setting Patients up using Align RT easier than a conventional set up 22 (84 %) 2 (8%) 2 (8%)
with tattoos?
Do w?u find setting Patients up using Align RT quicker than a conventional set 24 (92%) 2 (8%) 0
up with tattoos?
Do you think setting Patients up using Align RT is more accurate than a
conventional set up with tattoos? =R, SlIELSE) SRR
Would you be happy to treat DIBH patients without Align RT? 6 (23%) 17 (65%) 3 (12%)
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From DIBH to PM Free — Reproducibility Lung Volume

University College London Hospitals INHS
MNHS Foundation Trust
C Reproducibility of Lung Volume with the VVarian RPM for
Deep Insplratlon Breath Hold :DIBH}

UCLH presented a Poster at ESTRO 2015
study used the RPM"® system on 15 staff volunteers

CONCLUSION
DIBH is widely reported as reducing heart dose for left-sided breast RT in a series of FB versus DIBH plan comparison studies. However, the impact of
DIBH on set-up accuracy in terms of organ reproducibility over a treatment course has not been widely investigated.

The Varian RPM respiratory gating system delivers DIBH treatment based on the assumption that the marker-block motion is an accurate surrogate for
lung inflation throughout a treatment course, compared to that acquired during the planning CT.

This study highlighted wide variations in V., between planning and treatment sessions. This may influence the position of, and therefore dose to the
adjacent organs; the heart and the breast. Differences in planned and delivered dose to these structures could have clinical implications in terms of
predicted tox1c1ty and tumour control

CONCLUSION
DIBH Is widely reported s reducing heart dose for lefi-sided breast AT In a series of FB versus DIEH plan comparison studes. Howswver, the Impact of
DIEH on set-up accuracy in tems of organ reproducibiity over @ reatment course has not been widely Investigated.

The Varian RPM respiratory gating system delivers DISH on the. m-me moScn ks an accuraie surmgate for
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From DIBH to PM Free — Reproducibility Lung Volume

Original Research Article. . ORLAM’ bl h d
Reproducibility of surface-based deep oresent esdgirr?t:)i IF;{L(J) 2'?) 2e1 paper

inspiration breath-hold technique for lung

1 (| Al ~—T®

Conclusions

Lung SBRT in DIBH with the ring-mounted SGRT system proved reproducible. The surface
monitoring provided by SGRT was found to be a reliable surrogate for internal target
motion. Moreover, the implementation of DIBH technique helped reduce target volumes
and lung doses.

tumour within 1.5 mm and 1.5°
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Limbs

Often challenging to set up
Lengthy PTVs

Have been using AlignRT sporadically
for limbs since 2016

Always improves set up
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Difficult Set Ups - Limbs
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Cardiac SABR

Set Up Benefits to the patient
Motion Monitoring Accurate treatment delivery
Re-set up Less time on the couch (patients with limited

mobility and high performance status)

Benefits to the staff
Faster set up
No need to reset up
Less manual handling
Reassurance of accurate treatment delivery
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Used RPM for gating

Initial challenge
Mosaig & TrueBeam Interface
No online 4D-CBCT




Palliative Spine Set Ups

Started with T-Spine Benefits to the patient
Aid set up Accurate treatment delivery
Less set up issues = Less time on the couch

Motion monitorin . .
& Improved safety — automatic interruption.

Eliminate potential
geographical miss

Moving to PM free Patients Positioned Out of Tolerance with AlignRT vs
Standard Setup
23
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’ >1cm gross tolerence >0.5cm tolerence
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Lung Social Distancing

Assist patient
onto bed

XX—

Align PMs
to lasers
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Move to
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Assist patient
off bed

2 Used at the beginning of the pandemic to
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ELSEVIER tipsRO
Technical Innovations & Patient —
Support in Radiation Oncology i‘m

» Tech Innov Patient Support Radiat Oncol. 2021 Dec 16;20:61-63. doi:
10.1016/j.tipsro.2021.11.005 &

Surface-guided radiotherapy for lung cancer can reduce the
number of close patient contacts without compromising

Diagram showing the number of close ct initial setup accuracy

the conventional protocol (left) and the
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DIBH for non-English speaking patients

Non-English Speaking Patients Referred
for DIBH

Cliniciz
via em
requir

Pre-tre
phrase

Phrase
somec
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Delivering Deep Inspiration Breath
Hold Radiotherapy to Non-English

Speaking Patients

Comelis losub, Jo Stnckland, Wendy Goldshaker, Maring Khan, Deirdre Dobson

corme la. nsutfgst.nhs.uk

Introduction

The UK 2021 census (Office for Mational Statistics,
2021} ststes the propertion of people from minority

Patients scanned in DIBH using the
translator app or English

= English

e e ST

If the patient was able to achieve DIEH, the correct
languape protocol was selected for the CT scan, their
trestmant was planned in DIEH and the media device
was used to translate instructions for treatment delivery.

From April 2023 to April 2024, 21 non-English speaking
patients were referred for breast DIEH (Figure 3).
Jent [anguages were spoken.

1= were successfully scanned and frested
digr IMC cancer using the translator app
ar three were scanned and treated wsing
1 English (Figure 4). The translator app
it the planning CT scan fer a further five
ayer, they were unable to achisve DIEH.

3ges were available on the translator app
patient was unable to access this senvice.

= Translator App

availability to DIBH has improved with
ional siaff input and cost to the department.
Ipp on @ media devics is now being used
translatz live DIBH instructions for non-
iing breast patients.

atnent  and  trestment teams  worked
¢ to ensure that the instructions wers
use in both the CT scanner and linear
Continuous feedback betwsen the teams
to enable improvements to be made to the
future patients.

Patients and their family members hawve responded well
and feedback has been positive. The deparment is
looking to expand the use of the translator app for end-
expiration breath hold (EEBH) radictherapy and DIEH
lymphoma patients.
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Postural Video

Helps improve set up using real time camera

Set up is more efficient as you can see where the patient should be
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Tolerangas

o  LungSBRT, DIBH

7~ Treatment

Treatment S I <~ DIBHLuUngSBRT ISO 1 {7 SGRTBH BODY

BreaSt VRTC(H 0.08

Breast DIB| & meauten
L?mphsﬂgsa & | NGon  -0.03
SABR
Pelvis LAT cm 0.04

Other (Ad-Ht

MAGe  0.10

YAW ° -0.2

ROLL® 0.0
PITCH® 1.0
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Future Development

PM-free for all treatment sites

Respiratory Module

End Exhale Breath hold with the Respiratory Module
Maskless H&N and Neuro
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Summary

Key Functions of SGRT

Patient set-up
Patient monitoring
3D non-invasive imaging

we are Caring | Ambitious | Inclusive

Benefits

Allows sub-millimetre accuracy for
setup and monitoring

Facilitates breath-hold treatments
Brings efficiency & time-savings
Assists with difficult setups

Acts as a visual problem-solving tool

2

Delivers better patient experience
(quick set-up, no tattoos, maskless
treatment)




References

Nguyen, D. et al (2023) Reproducibility of surface-based deep inspiration breath-hold
technique for lung stereotactic body radiotherapy on a closed-bore gantry linac. 2023 May
Vol:23 DOI: https://doi.org/10.1016/j.phro.2023.100448

Rong, Y. Walston, S. Welliver, M.X. Chakravarti, A. & Quick, A. M. (2014), Improving Intra-
Fractional Target Position Accuracy Using a 3D Surface Surrogate for Left Breast Irradiation

Using the Respiratory-Gated Deep-Inspiration Breath-Hold Technique. PLOS ONE. 2014
May 9 (11). DOI: 10.1371/journal.pone.0097933

Wickers, S. Allington, L. Grimes, H. & Hindocha, N. (2015) Reproducibility of Lung Volume
with the Varian RPM for Deep Inspitation Breath Hold. Poster-Wickers-Estro-2015.pdf

we are Caring | Ambitious | Inclusive %



https://doi.org/10.1016/j.phro.2023.100448
https://doi.org/10.1371%2Fjournal.pone.0097933
https://www.dynr.com/wp-content/uploads/2017/07/Poster-Wickers-Estro-2015.pdf

Thank you

Acknowledgements

All at Vision RT for continued work on development and support.
Deirdre Dobson

Clare Hartill

Nicola Blake

Saima Naz

we are Caring | Ambitious | Inclusive



we are Caring | Ambitious | Inclusive




Difficult Set Ups - Pelvis
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