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Other players in the Patient QA landscape that are focused on treatment monitoring:
- iRT (Integral Quality Monitor)
- Scandidos (Discovery)
- IBA (Dolphin)

Q ELEKTA



Patient treatment verification
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Patient treatment verification
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AUTOMATED indicator of discrepancies
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Types of EPID-based Dosimetry

EPID — Based Portal Dosimetry

During treatment
Pre treatment In-vivo patient dosimetry

oo

|

Elekta’s
\ approach

1
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Differences between Varian and Elekta Solution

Portal Dosimetry EPID based In-vivo Dosimetry

Varian’s Elekta’s
approach approach

X-ray fluence calculated at the level of the Measured fluence back projected onto
imaging panel and compared with the fluence the CT dataset and compared with the
measured with the panel planned dose distribution
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back-project primary dose
determine patient attenuation
add patient scatter

L

*

correct patient scatter to EPID

-

pixel sensitivity matrix
pixel-to-dose conversion
correction for scatter in EPID

[B. Mijnheer 2013]
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IVD Workflow — MOSAIQ Integration

 MOSAIQ - Sunmyvale Radiation Oncology - = Lcl@m
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IViewDose Workspace
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IViewDose Report - VMAT

"}"D_ 1 ’ EPID REPORT

Patient: F150303D ZZPelvisV, ZZPelvisV
oite:3D perfraction  Plan: Prostate

Elekta 22/04/2015 15:14:28, gamma 3.0% 3.0mm (in 50% iscdose) 201 50305: 1933
Plan Name: Prostate

Linac, Cal, External, Couch: 26059_MView, 260%_MView 10KV _1, External, A3

Flan : Frostate

3D evaluation in the
volume enclosed by the
50% isodose surface

M,CTx - 2809\ View 106V 1.1.4 drr

Automatic Classification Nr. Fi
r. Fields

mean T (.38 Plan: 2
T1% 1.10 Epid: 2
%re=1 981 .

+———1 Analysis statistics Isoc dose (all arcs) \Isocentre (cGy)
Plan 236.5
Epid 2391 (1.1%)
gamma 0.33
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Examples of errors detected - 1

L OW GAMMA FRACTION Anakyzed by Ronon 14-01-2009 11:57

Linsc B, open B1, plan B1
Mr. fractionz 3 3 3

Field name; o7 o
GCTHSE 1612704210 12404106

‘;

weidge
mean v oE 0.2 062
1% 2955 251 269
Heye=1 471 vo.2 22
plannorm okzel dose (CGy)
Plan arn 724 Ty
EPID (med.) 7513 57.1 5.2

Incorrect beam

I

v Asy

—_—

IHH”HIH

"
me

JawYL: [~ 00
Jaw Y2 | 7.4

124043 06

3

304,041,068

Gamma crit: 30%, 30 min
Plar: MI%irt Li, trisl: MRET

3

304,04,5,06

on: veld G iets niet goed met
veldcortour I, is utgezocht

Problem:

048 0.56 077
3.058 223 262
BE.3 56.0 655
844 124 932
1.5 1141 9.7
Correct beam
| i
\\ patd _}!'I.
VL TTEETTTETTTTT

W Asy

Jawx1: [~ 10
Jaw X2: 96
JawYl: [ 00
Jawv2 [~ 74

Checkbox accidentally unchecked in MOSAIQ

Courtesy of NKI-AvL
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A button “asymmetric beam”
accidentally deselected,
resulting in undesired
adjustment of the backup

""m jaws for one beam.

Total dose: Six fractions were already

=88 siven (out of 28) resulting in a
10% dose difference for that
beam.

Action:

Extra beam for remaining fractions.

Remark: late analysis.



Examples of errors detected - 2

Gamma: 3.0%, 3.0 mm LOW GAMMA
Plan Name, Trial: Oksel, 50Gy

Field :
G, C T E:

Im(s)

mean vy
¥ 1%
% y<=1
Plan
Epid

gamma

Problem: set-up error
Underdose due to incorrect irradiation
through immobilization devices.

OV0.2 1_210 OV0.2 2 320 OVD.2 3 20 OV0.2 4_350 ov0.2 5 150 OV0.2 6_180
210.0,0,06 320,0,0,06 20,0,0,06 350,0,0,06 150,0,0.06 180.0,0,06
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Nr. Fields
0.73 102 0.65 1.00 107 [ 5= Plan: 6
3.17 4.48 B 527 2.88 3.28 B .02 B 866 Bl 6.42 Epid: 6
76.6 690 81.8 632 696 507 G (LR
353 30.6 30.9 34.4 33.1 36.8 201.1
36.5 31.3 32.4 32.4 31.6 34.7 198.9  (-1.1%)
0.4 06 0.9 1.7 0.7 1.1 0.90

..............

Action: e
Inform RTTs to make sure setup is made et il
correctly in next fractions. Results were okay PR ey
afterwards. S

Courtesy of NKI-AvL Q ELEKTA



Importance of EPID in vivo dosimetry

ERRORS

From 2005-2009 1 in 250 plans?
showed clinically relevant

deviations

60% of errors
From 2012-2014 1 in 430 plans WOULD NOT have
showed clinically relevant been detected
deviations with Pre-

Treatment QA

Most common error detected
using in vivo dosimetry was
change to patient anatomy (40%
of all errors detected)

®m PRE-TREATMENT m [N VIVO DOSIMETRY

1 Data from NKI-AvL
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The commissioning process
Three levels — Your choice

e Levell

— Import of minimum data
requirements

— Set To Work

o Level 2

— Import of 2D dose matrix to better
characterize the linac and the EPID

— Set To Work

o Level3

— Full commissioning, i.e. a full set of
measurements per energy, per
linac

— Set To Work
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iIViewDose - Implementation Timeline

Start
Start Data Collection for Start
Installation L1 Commissioning Training Go Live

i | e

Installation m

Quick Start Guide emailed to Physicist [l

SW Media Kit shipped onsite J—

Test data acquired as per Quick Start Guide —

Remote installation [p—

Commissioning and Training L Sweeks 4

L1 commissioning measurements by Physicist | T—

Data submission 3 weeks prior to training _ V€ C _

Data Analysis by Operational Physics Group | ——

Training onsite (including commissioning training) 2.5 davs
~ 6 weeks >



iViewDose - Main benefits

\
‘ Independent verification check — more information
\

Detection of adverse events & near misses
(gross errors)

iViewDose

\
Allows end to end verification of the whole
patient treatment workflow

|
Possibility of verification of almost ALL
treatments

|

Automated offline analysis minimal effort
workflow — can be run by non-physicist

/
‘ Fully integrated with OIS
/
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