Introduction of an EEBH

workflow using AlignRT
for Liver SBRT

Presented by Bec Giardina
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Alfred Health is an Australasian Reference Site for VisionRT. Travel relating to this
event has been reimbursed by VisionRT.
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AlfredHealth
SBRT for liver

SBRT is used widely for
primary liver cancer and liver
metastases as an effective
treatment for local control

Drawbacks- Limited by Liver
and OAR toxicities and artifact
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Background

« Liver tumours are highly susceptible to respiratory-induced motion with
reports of movement in the range of 5to 50mm cranio-caudally during free
breathing*

*Eccles C, et.al. Reproducibility of liver position using active breathing coordinator for liver cancer radiotherapy. Int J Radiat Oncol Biol
Phys. 2006
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Motion management for liver around
the world

Elekta ABC system (spirometer device)
(Photo courtesy of Elekta Oncology, Crawley, UK website)

Varian RPM System
(Photo courtesy of Varian website).

BodyFIX® system
(Photo courtesy of Elekta Oncology, Crawley, UK
websitel
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Alfred experience — previous liver SABR using
ADCT

Range of liver dome sup/inf motion

Diagnosis Fractionation on 4DCT
Colon met 35/5 @ 80% 2cm
Melanoma met 45/3 @ 80% 1.6cm
Colon met 47.5/3 @ 80% 1.3cm
Pancreas met 45/5 @ 80% 2.3cm
Rectal met 50/5 @ 80% 2.3cm
Colon met 50/5 @ 80% 1.4cm
Cholangiocarcinoma 50/10 @ 80% 1.3cm
Haemangioendothelioma 60/8 @ 80% 0.7cm
Colorectal met 54/3 @ 80% 2.5cm

Melanoma met 60/8 @ 80% 2.2cm
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Why Breath Hold?
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Part (a) shows the dose distribution to a lesion planned using the ITV method. Part (b) shows the re-
plan using the motion managed PTV, at the same prescription level as in (a). Part (¢) shows the
escalation of dose, from 42.5 Gy to 50 Gy (78.6 Gy, t0 100 Gy,), whilst adhering to OAR dose o Wo u I d
tolerances. Part (d) is a DVH demonstating PTV coverage (solid lines) for the three cases shown in (a)
— (e), as well as liver dose (broken lines). ITV — ITV-based, MM — motion managed, MM esc — dose
escalated motion management

*Gargett et al. (55 - Gargett, M., Haddad, C., Kneebone, A. et al. Clinical ISSue t0X|C|ty
impact of removing respiratory motion during liver SABR. Radiat Oncol 14, 93
(2019).
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Why not DIBH?

Liver treatment needs to have different considerations than lung, due to
the range of motions generally found and the position of the tumour. 3

*Mihai, Al. et. al. "SBRT 0T Oligometastatic Disease."
Stereotactic Radiosurgery and Stereotactic Body Radiation
Therapy (SBRT) (2018)
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What is EEBH?
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EEBH alternatives
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Adapting an EEBH workflow
to our department
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Adapting an EEBH workflow
to our department

v

Alfred Radiation Oncology Quality

Pro Ced u ral d ocumentation written END EXPIRATION BREATH-HOLD (EEBH) ABDOMEN - ARO

1 Scope
To describe the ARO procedure for End Expiration Breath-hold (EEBH) for liver patients

(conventional fractionation and SBRT) and other abdominal sites. Covers pre-planning,
planning and treatment using Align RT and Cone Beam CT (CBCT) for setup and treatment
verification

2 Responsibility
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Workflow

for shallow
breathing

AlfredHealth

Patient education. Able to maintain
aconsistent breath hold for >15
seconds using A/RT system?

ra
e

YES

-
I.-"

Snepeat breath holds

Proceed with AP fluoroscopy.

e

—

Consistent
liverdome

Inconsistent position
>0.5cm

£0.2cm
|

Discuss with RO

| |
b v

Proceed with EEBH CT

4DCT with ITV

]

"Mote: Abdominal Comprassion wor

kflow under developrment
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Mockup session
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AlfredHealth
Mockup Session Preparation

« Patient exclusion criteria
- Difficulty understanding instructions & retaining informa
dementia, poor grasp of English |

* Inconsistent or difficult breathing: emphysema

« Mobility issues: inability to lie flat or need hovermatt transfer
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Mockup Session Preparation

AlignRT requires a basic plan setup with imaging fields. This is
created before the patient attends for the mockup session

Requires a phantom plan to allow staff to mode up the patient
on the treatment unit and capture the reference image

= EEB Mockup
vi[8) PHANTOML
| Registered Inages
VT PHANTOML
# L prantom:
¥~ User Ongn
¥ | Reference Pomly
N ELEm mochp
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VT Pl
B8 are E£BH Mcchap
7 B3 Art EEBH Moc-ORR Live)
v o
2B v/ 0-08R ILwve)
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Mockup Session —on the day

 Educate the patient about maintaining breath at end expiration
« Make the vacbag; arms down
« Document setup details for CT

 Mockup setup ISO
-1 AP, TOX level & 3cm R of ML

Vacfix on Reversed wingboard with A
sponge @ c sponge HE sup @ H3
Patient Setup Arms by side

A@F2, WKF

FFA20

RL - 1cm L of SN, MS-Mid umb

Setup iso = 3cm R of RL @ TOX @ ¥: AP

Setup Iso @ mockup
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Gated Capture Review Orommrdammdnummmu.

i
0000550500000 0404,

Mockup session

!
| -

Gated image taken and expiration
point chosen

Ensure patient is comfortable — -’ ¢ b : ;
breathe in/breathe out and hold
Abdominal muscles relaxed
Magnitude window used to assess
the curve

Visual coaching device used for the
patients

EESEEEEES

Continuous Real-Time Deltas
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Importance of coaching and relaxing

Variations in respiratory patterns frof

minutes apart. The three curves in each plot correspon 0
reflector measured patient surface motion in the Sl, AP, and ML
directions, with each component arbitrarily normalized. In (a), the
motion pattern is relatively reproducible in shape, displacement

magnitude, and pattern. In (b), the trace is so irregular that it is
difficult to distinguish any respiratory pattern*

* Keall PJ, et al. The management of respiratory motion in radiation gicology
report of AAPM Task Group 76. Med Phys (2006) 6 c 6 H
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Alfred Hea Ith Vacfix on Reversed wingboard with A

Mockup session hera Ui

sponge @ c sponge HE sup @ H3
Patient Setup Arms by side

RL—1cm L of SN, M5-Mid umb
Setupiso = 3cm Rof RL@ TOX @ Y¥: AP
Free Breathing Liver motion range (sup/inf) <0.5cm 5cm across

Setup Iso @ mockup

If sup/inf. variation of the liver position during breath holds is:

<0.2cm
0.3-0.5cm

>0.5cm

not a candidate for EEBH => 4DCT 2. 1cm

Visual Aid? no

Variation to Align RT threshold?

Breathing Instructions: Breath out and hold

Flouroscopy Assessment — Sup/Inf Variation

Distance from superior extent of liver to graticule (straight measurement sup/inf - cm)

Distance from Clip to superior extent of liver — if applicable (straight measurement sup/inf - cm)

Double click on table to occess and enter Fluoroscopy values

sup/inf{cm]Clip/Dome{cm)

Fluoro 1 7.2 Setup Session Decision Setup Session Decision
Fluoro 2 7.2 Proceed to EEBH CT
Fluoro 3 7.2
Fluoro 4 7.5
Fluoro 5 7.2
Range 0.3 0.0

EEBH candidate? yes.

PTV Margin? Consideration for sup/inf?

Patient is suitable for EEBH

Discuss the value of EEBH, the impact on PTV margin and patient suitability
with RO » proceed with either EEBH CT protocol or free breath 4DCT.

Proceed with 4DCT in free breathing and no EEBH.

(Possibility to trial abdominal compression belt for free breath 4DCT » for
discussion with RO and HOP/HOT)
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CT using SImRT

Breathhold, SLS

4 ®

Breathing trace

Threshold
+1.5cm/-1.5cm J§
- FU0, T O

—_’ - e — — —
3

Respiratory

Tracking Patch
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Planning considerations
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Treatment — Align RT

FIGURE 1 -
Real Time Coach

MAGE S: F5 Setup ROI MAGE 6. EEBH ROI
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Treatment workflow

Setup to the FB reference image
Flick to the BH reference image

Ask patient to breathe in, breathe out
and hold

Pre-treatment verification imaging
performed in BH. AlignRT is not
interlocked with imaging

Shifts applied whilst patient in BH and
a new capture is taken

Imaging repeated to confirm new
capture
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L Br BH [Breast DIBH] 1SO 1 [80.0, -85.0, -55.0)
VR‘\ ¥B Setup [DIBH - Free Breathing] IS0 1 [80.0, -85.0, 53.0]
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Treatment
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Treatment

Frontal - CT_EEBH - kVCBCT_10g01 - 28/06/2021 2:31 PM

U 0 Transversal - CT_EEBH - kVCBCT_10g01 - 28/06/2021 2:31 PM

\
\
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'Summary: Images (1 New) / Couch Corrections (Representation: Isocentric Standard, Scale: Varian IEC) / Couch (Type: 6DoF)
i kvCBCT_10g01
*

+0.26

Breath hold

0.0
-0.8

AlfredHealth Free breathing

Manual anatomy match Type of match:

Match the two blended images manually by dragging and rotating the image ~ Manual anatomy match
with the mouse.

Press the "Finish” button when the images match. M
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Treatment

Treatment beam is interlocked

Repeat any imaging if drifting
out of tolerance

Depending on length of arc or
MU multiple breaths maybe
needed

Can set beam hold delay 1 or 2
sec out of tolerance

AlfredHealth

oN ©

ENABLED

YAW® : YAW®

0.3
0.2
1.2

ROLL®
PITCH®
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Patient 1
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Patient 3

« 71yo Male

« Mesothelioma patient

 Lungs damaged and R lung not functional
« Good lesson in patient selection
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[9HD Abdo EEBH - Treatment Approved - Transversal - CT_EEBH

== 50

[51)| 9HD Abdo EEBH - Treatment Approved - Model View - CT_EEBH

Transportin
medium
Dose to medium

‘FT,, n

medium
Dose to medium
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Summary
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Summary

* A high number of patients treated‘ane 5H vs 4DCT for
our patient cohort
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Future Directions
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Thankyou
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