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Orchestrating
Radiation Oncology Workflows
IntelliSpace Radiation Oncology

Dr Russell Banner
Clinical Oncologist and Radiotherapy Lead

South West Wales Cancer Centre
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1 million population 10 WTE C||n|ca| Oncolog|sts I\/Iosaiq Citrix
4 Elekta Linacs 32 Radiographers Mirada
1 Philips Big Bore CTSim 25 Physics / Dosimetrists Prosoma

ZOOO pat|ents a year ~8 Hospital Clinic Iocations Pinnacle
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A report of the Joint Council for Clinical Oncology

Improving quality in cancer care

REDUCING DELAYS

IN CANCER TREATMENT

Some targets

‘delay in treating cancer
is unacceptable ...

Orchestrating Radiation Oncology Workflows
IntelliSpace Radiation Oncology

Radiotherapy and Oncology 106 (2013) 271-275

Contents lists available at SciVerse ScienceDirect

Radiotherapy and Oncology

journal homepage: www.thegreenjournal.com

ELSEVIER

Commentary
Time in radiation oncology - Keep it short!

Rebecca Biitof, Michael Baumann ™

* Department of Radiation Oncology: " OncoRay National Center for Radiation Research in Oncology, University Hospital/Medical Faculty Carl Gustav Carus, Technische Universitdt
Dresden, Germany; ¢ Institute of Radiation Oncology, Helmholtz Zentrum Dresden-Rossendotf, Germany

Radiotherapy and Onc lgy87(2008)3 —16
www. thegreenjou com
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Systematic review

The relationship between waiting time for radiotherapy
and clinical outcomes: A systematic review of the literature

Zheng Chen®, Will King?, Robert Pearcey®, Marc Kerba® William J. Mackillop**

*Queen’s Cancer Research Institute, Queen’s University, Kingston, Ont., Canada, “Cross Cancer institute, Edmonton, Alta., Canada

“The risk of local recurrence
increases with increasing waiting
times for RT...

..and may translate into decreased
survival in some clinical situations’
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VOLUME 2B - NUMBER 18 - JUNE 20 2010

JOURNAL OF CLINICAL ONCOLOGY

Critical Impact of Radiotherapy Protocol Compliance|and
Quality in the [reatment of Advanced Head and Neck
Cancer: Results From TROG 02.02

Lester J. Peters, Brian O’ Sullivan, Jordi Giralt, Thomas ]. Fitzgerald, Andy Trotti, Jacques Bernier,
Jean Bourhis, Kally Yuen, Richard Fisher, and Danny Rischin
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VOLUME 28 - NUMBER 18 - JUNE 20 2010

JOURNAL OF CLINICAL ONCOLOGY

Critical Impact of Radiotherapy Protocol Compliancejand
Quality in the lreatment of Advanced Head and Neck
Cancer: Results From TROG 02.02

Lester J. Peters, Brian O’Sullivan, Jordi Giralt, Thomas J. Fitzgerald, Andy Trotti, Jacques Bernier,
Jean Bourhis, Kally Yuen, Richard Fisher, and Danny Rischin
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VOLUME 28 - NUMBER 18 - JUNE 20 2010

JOURNAL OF CLINICAL ONCOLOGY

: i i Critical Impact of Radiotherapy Protocol Compliancejand
I've only seen an increase in P PY p
: i Quality in the lreatment of Advanced Head and Neck
fragmentatlon of SyStemS n the Cancer: Results From TROG 02.02

I a St 1 0 yea rS . Lester J. Peters, Brian O’Sullivan, Jordi Giralt, Thomas J. Fitzgerald, Andy Trotti, Jacques Bernier,
Jean Bourhis, Kally Yuen, Richard Fisher, and Danny Rischin

No one seems interested in
simplifying things and other than

paying lip service, proponents of FOEOGO IJ

digital systems & managers seem

incapable of doing anything. \
—
(o B s T V/:S)

Ebar

Up to 16 different passwords/PINs needed for
dayZday oncology practice in 2079 # .
Clumsy and ineffective. Or is it just me? Ready
for a holiday!

Trust’s IT system '

Trust's Radiology system

Trust’'s Pathology system

4-digit PIN NHS “so-called” smart card
4-digit PIN for printer/scanner

Clinic e-outcomes system

oo AN~
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VOLUME 28 - NUMBER 18 - JUNE 20 2010

JOURNAL OF CLINICAL ONCOLOGY

I've only seen an increase in Critical Impact of Radiotherapy Protocol Compliancejand

fragmentation of systems in the Quality in the lreatment of Advanced Head and Neck

Cancer: Results From TROG 02.02

Ia St 1 O yea rS . Lester J. Peters, Brian O’Sullivan, Jordi Giralt, Thomas J. Fitzgerald, Andy Trotti, Jacques Bernier,
Jean Bourhis, Kally Yuen, Richard Fisher, and Danny Rischin

No one seems interested in
simplifying things and other than

paying lip service, proponents of VS - P rOt*o CO I —p> VS

digital systems & managers seem
incapable of doing anything. V

Up to 16 different passwords/PINs needed
dayZday oncology practice in 2079 # .

Clumsy and ineffective. Or is it just me? Ready
for a holiday!

—

or

Trust’s IT system

Trust’'s Radiology system

Trust's Pathology system

4-digit PIN NHS “so-called” smart card
4-digit PIN for printer/scanner

Clinic e-outcomes system

oo EwN
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SWWCC response: Pathway & Technology improvements

* Mosaig * ProSoma
e QCL Quality Check Lists * Remote outlining
* Localisation, Approval, Plan Query e Remote approval of plans

e Patient workflow

* Departmental workflow
* Electronic Booking form
 Remote approval of outlining volumes
 Remote approval of plans

MOSAIQ - SW Wales Cancer Centre - \\Remote

¢ MOSAIQ - SW Wales Cancer Ce...
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* Time to RT

e combination of pathway and technology - paperless / QCLs

e Excellent Team but Limited resources

e physical and workforce

e Got so far, now can see opportunity to go much further

e Automation
e Flow
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* SWWCC and Philips

* EXisting Big Bore CT user

e 2017 TPS replacement with Pinnacle
* Using Autoplan and VMAT / IMRT solutions all planned sites.

e 2018 a co-creation partnership
to develop an approach to consistent, efficient, high quality RT planning

* [SRO software as a Patient Management solution
e Protocol driven use of technology and automation

 Radiation Oncology Practice Management
* Workflow management

* Prostate, Breast and Palliative pathways
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e Understanding current workflows with Practice Management support

[Duepate | Actual... ¥ Task [ Fesponsivle |
¥
0&032019 | 2RI0ZE013 | Applt Sent? Fre Trealment
[om032019 | 281022019 |Received by Pre-T Pre Treatment
28022019 | 2810272019 |RT Readyfor Pre Treatment Pra Treatment
01032019 | 280272019 | Phy Plan Checking Breast WAE CheckingWork
Josnaz010 27022019 | Appt Sent? RT Appt Sent? |
2422019 2610212019 | RT Approval Breast WR PlanningWork
24022019 | 220272019 | Phy Plan Breast RJ Dosimelry
(20022010 190022019 |RT T Bock RITH-Booking Office |
19212019 11910212019 | RTvEIM Localised Breast Prosoma Check Prosoma Breast ‘
~[19022019  [18/02:2019 |RTvSiM Beam Localisation Breast Prosoma Breast
[ 14022019 140272019 |RT 3DCT Imaging Breast CT-Simulator
1210212019 1210272019 | Booking Form Breast Completed RMH-Book CT
|1eaaene Received by LIN B LINB
| 1103201 151 day chalplinta LINE
0032018 | FT To Linac Fre Treatment
osozzote 2nd calciapprove i Pre Treatment
08i03/2019 Image PrepADSticker Pre Trealment
080372019 Schedule & Tt Sheat Fre Trealment
0g032018 | Phone No, obtained Pl Irzatmen
oaozzots | Calcimporticalendar ‘
| 23022019 Py OAR Breas! Physics DAR
J 230212019 | Breast Boost mark up BreastBoostList
8022019 | RT SCF eAuilla patrway? Prosoma Breast
=4 A=

* Breast and Prostate pathway mapping
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SWWCC
Breast Pathway

Practice
Management

‘Current State —
Time’
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e L) IntelliSpace Radiation Oncology

5 Days
9
11to 3 weeks . .
[sometimes on-going Chemo) 1 Day 5 Days CT Sim Scanning VSim & Contouring
« 30min (stnd) +  30min
Patient Registration Booking/Consent/Clinic Book CT Sim slot = 45min (DIBH) + Target completion <5 day of imaging
+ 20min + 30min « 15min Send Images to Book Treatment
Prosoma
1-2 Days 2 Days Up to 3 Days
[
Vsim Check Daose Planning
. = 1Y Hours, Range 45min to 4%: Hrs clinOne Plan A I Physics Pl Check
* 10min » Target export to MQ <5 days from She Tan Spprova bbb
Wsim check -
- * 15min i + Usually ¥ to 1% Hours
. s Target completion <2 days Range % ta 4 Hours
Book Treat t i *
ok Trestmen after MQimport + Target < 3 days from approval
+« 10min
1 Day
L Value Add Time = 425min
Pre-Treat Checks ‘ First Fraction I Fie sl (1.1%)

« 1 Hour
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Baseline workflow

Local Pathway
SWWCC Local Workflow Optimisation imizati

optimization

B re a St Pat h Way Automated Image Export

Breast Plan Automation

Remove Vsim Check

P ra Ct i ce Phase 1 completed workflow

22 days
Management

Remove Onc Approval
Reduce Manual data entry

Reduce Check Duplication

I m p roveme nt Reduce Vsim steps new CT sim

Optimized workflow I
PI 14 days
a n 0 5 10 15 20 25 30

35 40

H Days



menemne > Orchestrating Radiation Oncology Workflows
neamse ™ IntelliSpace Radiation Oncology

6 days (median
80 . vs ( ) v" Automated image export from CT Big to reduce VSim
SWWCC delays due to images not being present

v Remove VSim check after doing an audit of all checks
50
Breast Pathway

across the whole patient pathway
v Moved Breast planning from OMP to Pinnacle and
introduced an automated planning solution

30

Practice
Management

May 2018- April 2019 (n=209)
Sep 2019 — Nov 2019 (n=35, normalized to full vear)

) ..I.lllIIIII III IlIllIIIIIIIlIIIllII- . om -
0 12 14 16 18 20 22 24 26 2B 30 32 34 36 38 40 42 44 45

48 50 52 54 56

Nr. of patients
8

Number of days from clinic to linac QCL

- Results Tram cage studies are not prediclive of resulls in other cages. Results in other cases may vary.



menemne > Orchestrating Radiation Oncology Workflows
neamse ™ IntelliSpace Radiation Oncology

* Building ISRO ProtocolCards

Plan review

PET-CT
Simulation

Physician MR
Intent simulation
Reporting
Target Dose
Contouring Planning
Contour
Review

i Scheduling a CT_ o g OAR_ : Plan review Checklist
Intent simulation contouring contouring planning

Scheduling

 SWWCC specific workflow

* Tumour site specific tasks

Protocol
Card
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* Building ISRO ProtocolCards

 SWWCC specific workflow

* Tumour site specific tasks

Orchestrating Radiation Oncology Workflows
IntelliSpace Radiation Oncology

PET-CT

f \ Plan review
Simulation

Physician MR

Intent simulation
Reporting
Target

Scheduling

Dose
Contouring Planning

Contour
Review

5 May 2020

29 Apr 2020 29 Apr 2020 29 Apr 2020 29 Apr 2020 29 Apr 2020 29 Apr 2020 29 Apr 2020 29 Apr 2020 29 Apr 2020 29 Apr 2020 29 Apr 2020 -
O o o o ° o ° o o . o © r
Physician Intent  Scheduling CT & T.. Simulation OAR Contouring  Target Contouring  Contour Review Planning Plan QC Plan Review Create Verificatio... Verification Meas Checklist

Start of Treatment
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Prostate ProtocolCard — La Tour Hospital, Switzerland

5 May 2020 ] ( 5 May 2@2&] ( 5 May 2020 ]( 5 May 2020 5 May 2020 5 May 2020 ] r 5 May 2020 5 May 2020 5 May 2020 5 May 2020 .- 20 May 2020
() o o e o o o o o >
Physician mtenJ l Simulatich LF"Ian preparatioanﬂanual QAR Cont.. Target contouring F‘IanningJ Lthsics Plan revie... Plan review & OA...  Plan export & lock Plan Q& Checklist Start of Treatment
Prostate ProtocolCard — Swansea Bay University, UK
\Y4 N\
79 Apr 2020 29 Aps 2020 29 Apr 2020 79 Apr 2020 29 Apr 2020 29 Aps 2020 29 Apr 2020 79 Apr 2020 29.Apr 2020 29Apr 2020 29 Apr 2020 -- 5 May 2020
() o o ° ° ° ° o o ° o © r
Physician Intent heduling CT&T.. Simulation OAR Contouring  Target Contouring Contour Review Planning Plan QC Plan Review Create Verificatio... Verification Meas Checklist Start of Treatment
AN AN N A
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e Start with Physician Intent
* Single log in

* Patient information imported from HIS

* Any patient specific modifications
highlighted as customised workflow

29 Apr 2020 X9 Apr 2020 29 Apr 2020 29 Apr 2020 2Apr 2020 29 Apr2020 29 Apr 2020 29 Apr 2020 20Apr2020 29 Apr2020 29 Apr 2020

(&) ° ° ° ° ® ° ° ® ° ® @ o

Physician Intent  Scheduling CT & T.. Simulation OAR Contouring  Target Contouring Contour Review Planning Plan QC Plan Review Create Verficatio... Verification Meas Checklist Start of Treatment
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29 Apr 2020

222222222

* Build SWWCC task pages
through workflow

Orchestrating Radiation Oncology Workflows
IntelliSpace Radiation Oncology

* CTSim, Contouring, Planning...

mmmmmm

o

Physician Intent  Scheduling CT & T..

Simulation

OAR Contouring  Target Contouring Contour Review

Planning

Plan Review Create Verificatio... Verification Meas

Checklist

May 2020
r.

Start of Treatment
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* ProtocolCard customised to SWWCC equipment profile

"~ BigBore CT )
Pinnacle PTW

IntelliSpace Radiation Oncology

< @ Archer, Jofra
= Gender Female MRN 1€10  DOB 02-Oct-1960 (59y
Edt

Prosoma RadCalc MOSAIQ

e Each user opens task specific software from within ISRO
* DICOM data automatically routed to each system
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* Overview of patients within Workflow

* Prioritisation by clinical urgency or planned treatment start date
* Whole SWCCC workload

IntelliSpace Radiation Oncology

Worklist

Departmental tracker

Parient Tasks Start of treatment
Willemsen, Sam 02 Mar 2018 02 Mar 2018 03Mar 2018 03 Mar 2018 04 Mar 2018 04Mar 2018 04 Mar 2018 04Mar208  04Mar2018  05Mar2018
MRN 01234567890123456 @ . ~ . . P .
DOE 08-Oct-1946  Anatomy Prostate et
& Johnson, 1 & Linac1 Physician'sintent  Pre-simulation ~ Simulation OAR contouring Target contoring ~ Contourreview  Doseplanning Planreview Reporting Checklist
eanra0z0 Py 4Gy vF Pran Weasuremiot Crack _[Rowtes, K. | Jonsins, Ry 1 Datas Chacngiore Butler, Nancy 02 Mar 2018 02 Mar 2018 03 Mar 2018 03 Mar 2018 04 Mar 2018 04 Mar 2018 04 Mar 201 04 Mar 2018 04Mar2018 05 Mar 2018
RTLocateaton Boas SCF s | Sani Fan. | T Conautd 2 i \ GO3EEIBO0LIIA5E
R Lacates Lesi s rwangir Reva o2 8 ocaves ades in Frozema e compie Loz o B 0O-July 1545 Anatomy Lung oday at14:20
Fh Plan Chicing Recium IRT vamzua AT Chocengon: o1 -July- L W
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* Overview of patients within Workflow

* Prioritisation by clinical urgency or planned treatment start date

User groups worklist

* Whole SWCCC workload
* Individual user tasks

IntelliSpace Radiation Oncology Worklist Departmental tracker

w | Y
Willemsen, Sam Male 06-May-1949 01234567 hnsan, ] Lung WIMAT 06-Mar-201813:30 Johnson, J Mot started @ (]
Butler, Nancy Female  22-Feb-1955 01298715 Johnson, 1 Lun, 0B-Mar-201914:30 Johnson, 3 Not started é
. ° Kennedy, Charlotte  Fomale  05-Apr-1942 01234522 Johnsen, J B 06-Mar-201316:00 Johnson, J Mot started e
F | t e r W O r O W S Matthew, Anr Ferale  19-May-1940 01219876 Johnsen, J Ei 07 Mar 2019 18:00 Jobnson, Mot starter
Jon, Abe Male 02-Jan-1939 01237711 Johnson, 1 2 WIMAT 07-Mar-201918:00 Jobnson, J Mot started
Jon, Anthony Male 02-Jan-1939 01234501 Johnson, 3 Prostate WIMAT Plan revicw Tomorrow at 17:00 0B-Mar-201912:00 Johnson, Mot started s |3
Matthew, Rachel Female N-Jun-1244 Q1266160 Jehnsen, 1 Breas| IMRT Target contouring Q5-Mar-2(19 08-Mar-201912:00 Johnson, J In progress ¢ |7
Jacoh, William Male 11-Jun-1940 01223344 Johnson, J Prostate VMAT Contour review 05-Mar-2019 08-Mar-2019 12:00 Johinson, J Not started E

* Launch applications

Patient-specific

Prioritized workload . .
communication

Launch integrated
applications

e See Clinical Patient Info

e Review completed tasks
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e October 2020 experience of implementation in SWWCC

 Users new to ISRO

9 Sep 2020 16 Sep 2020 16 Sep 2020 17 Sep 2020 18 Sep 2020 23 Sep 2020 24 Sep 2020 245ep 2020 30 Sep 2020 30 5ep 2020 30 Sep 2020 10ct 2020 120ct 2020
Physician Intent  Scheduling CT &... Simulation OAR Contouring Target Contouring Contour Review Planning Plan QC Plan Review Create Verificati... Verification Mea... Checklist Start of treatment

* 2 prostate patients
e Physician intent and scheduling retrospective

e All other tasks lives

e Dual planned on Clinical Pinnacle and ISRO Pinnacle

* Entire system check to work over Citrix, remote from hospital

 \Worked well on tablets
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9 Sep 2020 16 Sep 2020 16 Sep 2020 17 Sep 2020 18 Sep 2020 23 Sep 2020 24 Sep 2020 24 5ep 2020 30 Sep 2020 30 Sep 2020 30 Sep 2020 10ct 2020 12 Oct 2020
& o o = o o o o = o o o >
Physician Intent  Scheduling CT &... Simulation OAR Contouring Target Contouring Contour Review Planning Plan QC Plan Review Create Verificati... Verfication Mea... Checklist Start of treatment

* Simulation page ‘It almost seems too simple’ - Helen, CTSim

 ‘excellent, liked the way it was
specific to prostate set up only’ ——

ender Male

* ‘There was a lot less to fill out,

Patient Information |'& Motes Concurrent treatment & Notes imulation otes ase planning otes Treatment setup | & Notes

. . . . . .
Patient ID Chematheraphy No atient ation ead first irtual simulation No Setup protocal Daily €BCT
V | I I | | | ng T3 NO MO rachy o aticn! ion Supine 30 Adaptive treatment None
ody i i o erthermia No E an Up 2 Mo
acemaker/| o urger No A ul Yes
A ative & ique rostate

Treatment unit Linae 01

room for error’

* ‘We added a few things that
were missing — Philips said no
problem’
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9 Sep 2020 16 Sep 2020 16 Sep 2020 17 Sep 2020 18 Sep 2020 23 Sep 2020 24 Sep 2020 24 5ep 2020 30 Sep 2020 30 Sep 2020 30 Sep 2020 10ct 2020 12 Oct 2020
& o o = o o o o = o o o >
Physician Intent  Scheduling CT &... Simulation OAR Contouring Target Contouring Contour Review Planning Plan QC Plan Review Create Verificati... Verfication Mea... Checklist Start of treatment
e Stu, RT Ql lead ‘It almost seems t mple” - Helen, CTSim
u, €d almost seems too simple” - Helen, |

* The exercise was really useful

IntelliSpace Radiation Oncology

* |SRO is easy to use, clear to
understand and a vast improvement
on what we are currently using
which could lead to reduction in

errors

Positioning devices (2) o Notes

* Pauline, booking

* Easy to use, some flexible changes to
alter start date needed
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® I_OtS Of ConStru Ctlve feed baCk 24 Sep 2020 24 Sep 2020 30 Sep 2020 30 5ep 2020 30 Sep 2020 1 Oct 2020 12 Oct 2020
@ @ . 4 @ @ @ s
° Rea”y ||ked a” the information Was SpeCIflc to Planning Plan QC Plan Review  Create Verificati... Verification Mea... Checklist Start of treatment
the Prostate workflow
: ﬁeduced the un-needed information ‘It almost seems too simple” - Helen, CTSim
* ‘Intuitive’

IntelliSpace Radiation Oncology

* Some additions suggested to ProtocolCard

e Checking stage redesign
e Extend workflow to include pre-treatment
* Treatment summary at the end needed

e ‘All'in all everything was very positive and
show really good ’potential, especially the
future steps we plan when we integrate
further automation to tasks’

— Doug, Head RT Physics Technologist
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* An intelligent patient management system

External applications

User-based Worklist Patient-specific Task pages

Pinnacle 16.2.1

Login

Prosoma

Other applications
Departmental tracker e [E (RadCalc, Mosaiq)
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* Connecting workflows, reducing time to treatment

* Single log-in for access to all systems

* Remote access

* Filterable workflows

 Clear priorities

e Automation built in

* Doesn’t dictate equipment profile — using best tools for the task
* Takes you straight to patient in software you need for that task

Sign on Worklist Physician Intent Simulation Contouring Dose planning Checklist Departmental tracker
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* Practice Management and IntelliSpace Radiation Oncology

e South West Wales Cancer Centre optimised workflows

ProtocolCards providing safe, intuitive and detailed information

Integrates automation, reduces time wasted
* Bespoke user group views to allow tasks to be carried out efficiently
* Improves communication between team members

* Ensures our patients will be treated as soon as possible, as safely as possible

0 Sep 2020 16 Sep 2020 16 Sep 2020 17 Sep 2020 18 Sep 2020 23 Sep 2020 24 Sep 2020 24 5ep 2020 30 Sep 2020 30 Sep 2020 30 Sep 2020 10ct2020

12 0ct 2020

ru

@ ® ® ® ® ® ® ® ® ® ® ®

Physician Intent  Scheduling CT &... Simulation OAR Contouring Target Contouring Contour Review Planning Plan QC Plan Review Create Venficati... Venfication Mea... Checklist Start of treatment



