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Introduction

- Use of Al in medicine & medical physics is accelerating

» Outcome modelling
-+ Image analysis
- Detection and Diagnosis

» etc.

- Al algorithms require large amounts of real-world data
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Introduction: Data Challenges in Healthcare

Clinicians/Researchers:
§ Want access to complete patient data

Patients:
s=| Want access to their own data

¥ Want to participate in research
&=

The Problem:

W= Data are technically challenging to access: legall
= y challenging to access: legally
"= protected and spread across multiple institutions
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Introduction: Opal Patient Portal

Wl ROGERS = 10:26 AM

Home

LAURIE HENDREN

*  Learn About Opal

© Notifications

C? Check-in

Check-in for your appointments.

Appointment Status
Upcoming: Sep 23, 2019 11:02 AM

|ﬁ| Treatment Planning Status

Completed
.-
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ol ROGERS & 11:30 AM @ 4 @ 87% == wll ROGERS = 11:50 AM

My Chart o £ Back < 1My

During the past week: Did you have any
pain in your arm or shoulder?

%P Diagnosis

| ‘ —
== Treatment Planning ()4 Very Much

Appointments

Lab Results

Clinical Notes

()1 NotatAl
B My Treating Team

5y Treating Team Messages

Québec Health Booklet

[g Questionnaires

Education

ol ROGERS &

£ Back £ 2/12: %

Step 1: Consulation

Your Journey

Your radiotherapy journey begins with
your consultation with your radiation
oncologist.

Your radiation oncologist will:

e Review your medical history

e Perform a physical examination
e Review the results of any tests
you have had




Introduction: Opal Patient Portal

IROGERS &

’ Currently in Opal: My Chart ¢ Back CA 15-3
» Access to some patient data % Diagnosi o mamon iy A

-E.g. blood tests, clinical notes, etc. |~ .

Appointments

Lab Results

Clinical Notes

® NOt in Opal: B My Treating Team
. )y Treating Team Messages
’ Ra d I Ot h e ra py Québec Health Booklet Test Information
o W hy | S t h | S | m p O rta nt? E Questionnaires Learn About CA 15-3

Recent Result

Mav 1.2019

Better informed = reduced anxiety A & #H = wlla & =
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Objectives

* Add 2 new modules to Opal

1) Research 2) Radiotherapy

B Montecano
8 MCA_Thyr_phi
& Ecl_Thyr_IMRT
§ad MC_Thy_IMRT
&1 PhysQa_MC2
£ Phy=04_copy
e MC3_Thyr_IMRT
MC:_QAnospiits
E. MC - Ecl

& Ecl_Thyr_IMRT
- Wil CT
3 Registered Images
=170 Steuctures and Layers
@ 0BoDY
¥ @ 1PTVEDI
1 PTVEOD_100d
3L PTVED
4 R PTVED
5 Spinal Canal
G L Paratid
7 R Paratid
B LSubmandibular
9 RSubrmandibular
BODY 204 P
BODY_20.4_P1
Baam Dosa Paict

LA AU U U AL

-

Fields IDnse Prescription | Dose Statistics | Plan Sum |

Geankry Rin | Coll Rin | Couch Rin
Fiald I Tachndgae 3 ominaE i agy abght Sedlae (LI )] [dag] Hdeg]

1GA70 | STATIC- | VICEDAR_21B-6X | 1.00| YAR_EC 700] 00| 00|
2GAGD | STATIC-I | VICEDAR 21B-6% | 1.00| WAR_EC 00| 00 00
3GAZ5 | STATIC-l | VICEDAR 218-6X | 1.00| VAR _IEC 50| 00| 00|
4ANT | STATICA | VICEDAR_218-6X |_100| VAR IEC 00| oo| 00|
5 GA I35 | STATIC- | VICEDAR 21D-6X | 1.00| VAR IEC 3.0 0.0 0.0
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Participatory Stakeholder Co-Design

- Key Stakeholders

- Patients m
« Clinicians ‘
AR

- Researchers
- Software Developers -
- @ @
- Advantages
- Acceptable to patients ’

» Technologically feasible

Methods



Technical Design

- Coding Languages
- SQL
« HTML
» JavaScript
« AngularJS
* NodelJS

Methods



OBJECTIVE #1 -
RESEARCH MENU




Methods — Design

€ Back Research

- Studies

Design goal: allow patients to sign up for &) Reforence Matera
and participate in research studies through ] Questionnaires
the app tf Consent Forms

Features
» Studies

« Consent Forms
» Research Questionnaires
» Reference Material

Methods




|
Results - Studies Bhe v

&
McGill University Health Centre

Diagnosis Breast Cancer Study Consent

il ROGERS = 10:26 AM

Treatment Planning To submit the consent form, please
{ Back Research

e question below and tap the

l ,J:-f“ Studies Appointments submit button.

M=) Reference Material A Lab Results LI N K I O b participate in this research

E® Questionnaires cording to the conditions

Clinical Notes this consent form.
B Consent Forms :

B My Treating T
) Treating Team
Québec Healt
E’% Clinical Questionnaires

! Research

A BEE@
Library Account 11

Library Account ) General Library Account

r
r
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https://youtu.be/pxcNIGEdb8s

Results - Research [ = =] P =

¢ Back Reference Mate... ¢ Back  Questionnaires

Search “ n Progress ‘ Completed |

Patient Satisfaction Questionnaire

__ Why Participate in Research?

ol ROGERS = 10:26 AM | \

€ Back Research "~ Booklet Date Added: 2017-04-18 11:14:53

" Studies __ COVID Study Update Patient Satisfaction Questionnaire

&) Reference Material Booklet Date Added: 2017-02-19 19:44:49

g’ Questionnaires Patient Satisfaction Questionnaire

B Consent Forms Date Added: 2016-06-22 18:43:41

General Library Account
Chart General Library Account ) Ceneral Librarg,r Account
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OBJECTIVE #2 -
RADIOTHERAPY MENU




Methods - Design

DICOM File

Name Valis
{T Plan Storage]

Instance Crestion Date 20110933

Instance Creation Time 161411
RT Plan Storage
1.2.246,352,71.5. 2088656855, 377401, 201 10520153647
20110520
091308

RTPLAN
VARIAN Medical Systems
CCSEQ at KGH
Referring Physician's Name
Staticn Name BURI1-0185
Institutional Department Name RADIATION ONCOLO
Operators’ Name rrowe
ARIA E.1 - Bxternal Beam Planning
RANDO~PROSTATE
TEST PHYS PROSTATE

OSE.L20
1.2.840.113619.2,55.3,671756586. 106, 1316467036460
1.2.246,352,71.2, 2088656855, 723251, 201 10520153632
1447
4
PROS
PROS
20110522
161342
PATIENT
- Diose Reference Sequence
{2} Dose Referance 1

~ Dose Reference Number 1

- Dose Reference UID 1.2.246,352,72,11. 2068656855, 250418, 201 10920153745

- Dose Reference Structurs Ty SITE

- Diose Reference Description PROS

- Dose Reference Type TARGET

~Target Prescription Doss 480

- Private Creator Varian Medical Systems VISION 3267

- Private tag data PROS

Fraction Group Seguence
Fraction Group 1
Fraction Gronon Numbar 1

Tag

(D00, 00132}
(0008, 0013)
(0008, 0016)
(0008, 0018}
(0008, 0020)
(0008, 0030)
(0008, 0050)
(0008, 0050}
(000z, 0070}
(0008, 00B0)
(0008, 0090}
{0008, 1010)
(0008, 1040)
{0008, 1070)
(0008, 1050)
(0010, 0010}
(0010, 0020)
(0010, 0030)
(0010, 0040)
(0018, 1020)
(0020, 000d)
(0020, 000=)
(0020, 0010)
(0020, 0011)
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(3002, D07}
(3002, D00C)
(300, 0010)

(3002, 0012)
(300, D13}
(3002, 0014)
(3002, 0016)
(300, 0020)
(3002, 0026)
(3267, 0010}
(3267, 1000}

(3002, 0040}
(3002, 0070}

(3002, DO71Y

My Design
Informative Page

# fractions, beam
energy, etc.

i i
§4d MC4_Thyr phi
& Ecl_Thyr_IMRT
£ MC_Thy_IMRT
& PhysQa MC2
£ Phyz0A _copy
e MC3_Thyr IMRT
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X MC - Ecl

3D Page

Body + Beams

i Ecl_Thyr_IMRT
= Wi CT_1
71 Registered Images
=170 Structures and Layers
L@ 0BODY
¥ # 1 PTVED1
v 1 PTVBO_101d
M J 3LPTVSD

Treatment Planning System

¥ 4RPTVED
w & 5 Spinal Canal
¥ # &L Paralid
¥ @ 7 R Parotid
¥ & B LSubmandibular
¥ @ 9 RSubmandibular
| BODY 204_P
BODY_20.4_P1
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]
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)

2GASB0 | STATIC-I | VICEDWR_21B - 6X

1GA70 | STATICA | VICEDAR_21B-6X |

IGA 25 | STATIC.l | VICEDAR 218-6X |

1.00]
1.00|
1.00

VAR_IEC
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50.0
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168
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13
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7 GAZBS | STATIC- | VICEDAR 218 - 6X

1.00
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Methods — Personalized Text

DICOM RT PLAN Example Text

- Particle type You will be treated with PARTICLE_TYPE
- Beam Energy beams, PARTICLE_DESCRIPTION.

« Patient position

The beams will have an energy of
*Dose BEAM_ENERGY PARTICLE_UNIT. The
« # fractions energy determines how far the radiation
«Etc . penetrates in your body.
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Methods — Body Visualization
DICOM RTSTRUCT Body Contour Data:

[104.003725, -69.854828562500003, -122.5, 105,95584500000001, -69.854828562500003, -122.5,
107. 90597 2559559553, -69. 854828562500003, -122.5, 108.886534955959553, -63.82431095595955554, -122.5,

3D Modelling with surface triangulation

L]l

vertices edges faces surfaces

\/,::

Methods




Results — Radiotherapy

Wil ROGERS & 10:26 AM Wil ROGERS = 10:26 AM Wil ROGERS = 10:26 AM

Chart € Back Radiotherapy < Back
McGill University Health Centre Monday, November 16, 2015
Breast Cancer Treatment

- Your Radiotherapy Plan

Diagnosis

Prostate Cancer Treatment

Treatment Planning On this page you will find details about your

radiotherapy treatment plan, which has been
Appointments carefully put together for you based on youl
CT scan and vyour specific disease
Lab Results characteristics. The treatment will be
repeated over 16 sessions.

Clinical Notes

qrF Set-Up on the Treatment Table

i Radiotherapy

B My Treating Team aF é Radiation Beams

. .
(yo Ireating Team Messages Breathing Techniques

Québec Health Booklet

Radiation Dose

g Clinical Questionnaires

1 -
Chart General Library Account Library Account

[
ass =
ﬁ a ane g ﬁ Chart General Library Account g

Results




Results — Personalized Text

Wil ROGERS & 10:26 AM

£ Back

Your Radiotherapy Plan

On this page you will find details about your
radiotherapy treatment plan, which has been
carefully put together for you based on your
CT scan and your specific disease
characteristics. The treatment will be
repeated over 16 sessions.

== o= Set-Up on the Treatment Table

== ‘:-'_-:, Radiation Beams
|

gk «#= Set-Up on the Treatment Table

4F = Radiation Beams
—

== ‘l& Breathing Techniques

Radiation Dose

General Library Account

The radiation treatment itself will only
last a couple of minutes, however, the
entire session may take 10-30 minutes.
The majority of this time is spent
making adjustments to ensure that you
are set up exactly as you were during
your CT simulation. This is important
because the radiation is delivered very
precisely based on your CT scan.

On the treatment table, you will lie on
your back with your head towards the
machine.

For breast treatment, you will typically
need to hold your arms above your
head so that they are not in contact
with the radiation. This may be
uncomfortable or painful for some

Once positioned, your treatment will
begin. The machine will rotate around
you to deliver 2 beams of radiation at
different angles. You can visualize
these beams on the next page.

tumour receiving
radiation

tumour

1~ healthy
cells

You will be treated with photon beams,
which are beams of high energy x-rays
and the most common type of
radiotherapy.

The beams will have an energy value of
6 MV (Mega-volts). The energy
determines how far the radiation
penetrates in  your body. Higher
energies can travel further inside the
body and are used for deeper tumours.
Typical photon beam energies range
from 4 MV to 25 MV.

The widths of the beams delivered are
chosen so that they are just large

Results

Radiation Dose

The prescribed radiation dose to the
targeted tumour is 40 Gy (Gray). This
number indicates the amount of
radiation energy to be deposited in this
area.

You will not receive the full dose at
once. Rather, it will be split up into 16
"fractions” (sessions). There are many
reasons for splitting up treatment into
smaller fractions. Mostly, it maximizes
the chances of killing the tumour cells
while also leaving your healthy cells
enough time to repair in between
sessions.

The radiation beam type, energy, angle
and shape are all chosen so that the
tumour receives this prescribed dose,
while the surrounding healthy tissues
and organs receive the least amount of
radiation possible. Our goal is first to
effectively remaove the tumour, but also
to reduce the side effects you may
experience.
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Results —
3D Visualization | -

Your Radiotherapy Plan

On this page you will find details about your
radiotherapy treatment plan, which has been

LINKTO

General Library Account

Rsults



https://youtu.be/8PSzFf_uLKU

DISCUSSION -
PATIENT FOCUS GROUP




Patient Focus Group s Baaaa

- Studies

Data Sharing
- Initially hesitant about sharing their data 2] Questonnares

® HOW tO bUlId tI’USt. E,r‘ Consent Forms

Q Reference Material

1) Security

2) Transparency
3) Engagement

Research menu
- Felt the design met their needs

» Pre-established trust with Opal

Discussion




Patient Focus Group

Radiotherapy Menu

- Patients wish they had this when they
went through treatment

« Would help patients be better prepared
and less anxious by taking away unknowns

- After seeing it, would be happy to share
with researchers

Wl ROGERS = 11:29 AM @ 4 9 88% =m

< Back Radiotherapy

Your Radiotherapy Plan

Below is a 3D view of your body from your CT
scan and the beams of radiation you will receive
during treatment.

Beams displayed: %21 423456

Discussion




CONCLUSIONS




Conclusions & Future Work

» Built Research and Radiotherapy menus into
the Opal patient portal

- Very positive patient feedback!

» In the future, implement full data donation
platform

- Take home message: Prioritizing patient
education and access to data fosters an
important sense of trust between the patient
and researcher.

wll ROGERS =

Data Donation

McGill University Health Centre
“® Diagnosis

Lab Results

Clinical Notes
E1 Imaging

Ej Questionnaires

Discussion
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