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Presentation Objectives

e Understand the importance of radiation protocol
compliance

e Understand the basic radiation oncology workflow

e (Gain insights where to find radiation oncology data
requested by Alliance through a sample case
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Failure to Adhere to Protocol Specified Radiation Therapy
Guidelines Was Associated With Decreased Survival in RTOG
9704 - A Phase lll Trial of Adjuvant Chemotherapy and
Chemoradiotherapy for Patients with Resected Adenocarcinoma
of the Pancreas

100 4 e :
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Radiation
Oncology
Workflow
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< Treatment Delivery — > «—————————————— TreatmentPlanning ——————»

[1] Acquisition
of CT images

DICOM Image

A treatment plan DICOM Image
consisting of: RT Structure
i . Set
[2] Field planning T
at Treatment o
Planning System RT Dose

[3] Generation of
DRR as reference
image

(oo

RT lmage

@ |

[4] Transfer of
radiation plan to = Plan
prescription — e Prescription Sheet ‘—

sheet

[5] Scheduling of
treatment sessions

A portal image
at Treatment taken at Linear
Information System Accelerator
RT Image [6] Verification:
comparing portal
image with
‘ reference image
\ at step [3]

[7] Delivery of
radiation dose

»
Linear
Accelerator

[8] Generation of
treatment record

1
- . . .- RT Beams

-- | Treatment Record

e = e e L RT Beams

e 22| Treatment Record

|
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ALLIANCE CALGB-30610

Checklist for Submission of Radiation Oncol uality Assurance Materials

Patient Initials: T.SK Registration #: 136523 RT Start Date: October 28, 2014
Sender's Name; 3500 A%inson Phone # 314-352-3203

Email: Jlatkins@dom.wust.edu

Radiation Oncologist; Siff Robinson Emai: Crobnson@radonc.wust eou

Please enclose a copy of this Checklist together with the RT materials you submit. All materials must be
labeled with the protocol and assigned registration number.

Digital treatment plan, screenshots of other RT data and diagnostic imaging may be submitted via sFTP or on CD.
For data sent via sFTP, a notification email should be sent to sSFTP@aqarc.org with the protocol # and registration
#in the subject line. Please refer to IROC Rhode Island website for mstructions on sending digital data

(www.QARC org).

Data not sent via sFTP may be sent via emai to datasubmission@qarc.org with the protocol # and registration #
in the subject line. Data may also be sent via courier to the address below.

Rapid Review materials must be submitted within the first week of the start of radiotherapy:

DATE
SUBMITTED
ErLH Copy of baseline diagnostic CT or PET scan (include reports)
ESH Copy of Treatment Planning CT scan (DicomRT or RTOG format)
ns Prescription sheet

Treatment planning system summary report that includes the MU calcs, beam parameters,

V15 te plan calculation algorithm, and volume of interest dose statistics

Color Isodose Distributions in axial, sagittal and coronal planes (composite plan) (Only required if

32015 teplan Digital RT plan not submitted)

Dose volume histograms of PTV, CTV. GTV, Lungs, Heart. Esophagus and Spinal Cord. If IMRT is

YAE tx plen used, a DVH of unspecified tissue. These will be included with the digital RT plan.

w2ns Portal films (or hard copy of real time portal images) of each treatment fisld

V2115 ta plan DRRs (digitally reconstructed radiographs) of each treatment field
1S te plan Orthogonal Anterior/Posterior and Lateral Films if not part of portals

For thoracic IMRT, motion management description required

s htip2iwww.garc.orgformsIROC MotionManagementForm odf
s RT-1 or IMRT Dosimetry Form www.qgarc.orgforms/iROC RT-1DosimetrySummaryForm.

Final Review materials must be submitted within 1 week of the completion of radiation:

R Completed RT Dadly Treatment Chart, induding prescription, daily and cumulative doses
wans RT-2 Total Dose Record www.garc.orgforms1ROC RT2RadiotherapyTotalDoseRecord.paf
e All revised data if modifications made subsequent to initial data submission

Please contact study CRA by email (alliance@aarc.org) or phone: (401) 753-7600 for clarification as necessary.
Thank you for your ongoing co-operation.
Verzion date: 12/02/2014

IROC Rhode icland (QARC), Bulding B, Suke 201, 640 Georpe Washington Highway, Uncoin, RI 02885-4207




Rapid Review materials must be submitted within the first week of the start of radiotherapy:

DATE
SUBMITTED
31215 Copy of baseline diagnostic CT or PET scan (include reports)
31215 Copy of Treatment Planning CT scan (DicomRT or RTOG format)
312115 Prescription sheet
Treatment planning system summary report that includes the MU calcs, beam parameters,
Q 3/2/15 tx plan calculation algorithm, and volume of interest dose statistics
Color Isodose Distributions in axial, sagittal and coronal planes (composite plan) (Only required if
Q 3/2/15 tx plan Digital RT plan not submitted)
Dose volume histograms of PTV, CTV, GTV, Lungs, Heart, Esophagus and Spinal Cord. If IMRT is
Q 3/2/15 tx plan used, a DVH of unspecified tissue. These will be included with the digital RT plan.
312115 Portal films (or hard copy of real time portal images) of each treatment field
Q 3/2/15 tx plan DRRs (digitally reconstructed radiographs) of each treatment field
Q 3/2/15 tx plan Orthogonal Anterior/Posterior and Lateral Films if not part of portals
For thoracic IMRT, motion management description required
312115 http://www.qarc.org/forms/IROC MotionManagementForm.pdf
312115 RT-1 or IMRT Dosimetry Form www qarc.org/forms/IROC RT-1DosimetrySummaryForm pdf

Final Review materials must be submitted within 1 week of the completion of radiation:

3215 Completed RT Daily Treatment Chart, including prescription, daily and cumulative doses
312115 RT-2 Total Dose Record www.garc.org/forms/IROC RT2RadiotherapyTotalDoseRecord.pdf
n/a All revised data if modifications made subsequent to initial data submission
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Copy of Treatment Planning CT scan
(Dicom-RT or RTOG format)

e Digital Imaging and Communications in Medicine
(DICOM) standard is used for the transmission of
medical images

e Radiation therapy is image intensive

first specialty incorporated into the DICOM standard after
radiology

four DICOM-RT objects A treatment plan DICOM Image

consisting of:

RT Structure
Set

RT Plan

CICIC)S)

RT Dose

RT Dose
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Example illustrated with:

‘Mosaiq, record and verify system — ——

lllll

PS
A

*Pinnacle, treatment planning software =5 ¢, o .3

.

*ARIA, oncology information system -
. . ARTA
Eclipse, treatment planning system

\WashU MD orders

FOR CLINICALTRIALS IN ONCOLOGY




rescription sheet

¥ MOSAIQ - BJH Radiation Oncology Department
File Schedule eChart Tools CodeMgmt Window Help

o 1 Y = ox —

& v &'ﬁj @ I-=-'.'. 1% @ .QE l@ Select

Home| Chart Reports Navigator Images Dand| Quick Orders RO Treat Pharmacy Help RadOn: e
- | O I X I

¥ eCHART Navigator

Chart Navigator IPatient Facesheet | Close |

Patient S racon [ age - I
Attending MD: Robinson, Clifford G. Referring MD: WAQAR, SAIAMA N. »
Add to Onc Hx 3 utlowsheets | Assessments CINS Images | acL | Schedule |
(== Diagnoses and Interventions (== Labs and Vitals |
Fll farial SE = ﬂl i' EI E‘ =E| =| =] §[ 1-Right Upperlobe, lung [162.37 T2a N2 M0 4 | =]
1A H
= Double click
(= Orders | & Dose Site Summary |
_:_l Site Last Tx Dose a
RxRTUPPER :11/119/2014:4,500/4,500 cGy
RxWHOLE BR : 3/02/2015 :2,500/2,500 cGy
- = =l
oncHx | otv | simiTx | Dosfrhys | Mursing @ Documents | & Allergies and Alerts I
----- 21242015 9:25:06 PM----- -
Rohinson, Clifford G 112172015 MU CHECKF Approved al | ees Allergies  —meemeeemeemeeeees _:'
Declined lithium protocol due to prolonged fatigue from chemoRT and concern for 2i16/2015 :Treatment Pla Approved cefuroxime axetil : Hives
additional fatigue. For PCI off protocol, 25Gy/10 fic. CGR 2/116/2015 : Shift Sheet Pending Nitrofurantoin ma : Hives
~A 12122015 MD TxPlan & Approved
116/2015 :Insurance Car Pending
----- 119/20155:32:.03 PM----- 116/2015 :Insurance Car Pending
Rohinson, Clifford G 1/16/2015 :Photo ID Pending
Excellent responseto chemoRT. For PCI, consider lithium protocol. CGR 116/2015 : Consent Pending
11/09/2014: IMRT Chambe Approved ~| =l

|Bridget, late nurse
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Radiation IMedicaI | Surgery | General IAdmin |

Start Status

F-50rders
—FE=Dic A 1 - Right *Upper lobe, lung
= @Radiation Oncology Course: 1
amrad Ry RT UPPER LUNG - SMLC - 6 MV X Dose; 4 500 cGy @

[?Site Setup

E=Treatment Fields

——APKY - APKY - KV Setup

——RTKV - RTKY - KV Setup

——1A-RPO 210 RT LUNG - 6 X StepNShoot 6 Control Points
——1B- RPO 240 RT LUNG - 6 X StepNShoot 12 Control Points
——1C - RT LAT RT LUNG - 6 X StepNShoot 20 Control Points
——1D - RAO 300 RT LUNG - 6 X StepNShoot 16 Control Paints
——1E- RAO 330 RT LUNG StepNShoot 10 Control Points
StepNShoot 12 Control Points
X StepNShoot 8 Control Points

150 cGy % 3

Dy Limi: 1 - Right *Upper lobe, lung

A10/2412014 CGR
A10i2712014 JLG

10/28/2014

A 1012812014 SAV
A10i2712014 JLG
A10i2712014 JLG
A10i2712014 JLG
A10i2712014 JLG
A1012712014 JLG
A10i2712014 JLG

10/28/2014
10/28/2014
10/28/2014
10i28/2014
10/28/2014
10/28/2014
10/28/2014

BT UBPER LUNG e

Course: 1

Modality Fractions Ry Dose Total Do
Dose | Pattern Act R Act

oMV a0l a0 0oy BID | 4s00coy|  4s00coy |

[« | |
Ry Site: RT UPPER LUNG Status: Approved CGR  10/24/2014 View Fractions: IBy Course ﬂ
Technigue: SMLC Number Fractions: [By Course ~]
Modality: 6 MY X
Dose Spec: Plan Wee SIm[TIW|T[F]S[a
Rix Fractional| MNumber of Fractionation Status 1 A
Dose Dose Fractions| Pattern 7
4,500 cGy 150 cGy 30| BID Fractions Treated
= 3
Total Dose Twice a
dose per day -l
fraction
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ARTA

na Hiram Gay, MD ¥ e -
Treatment Preparation Plan Scheduling Appointment Scheduling RT Summary 100% ) : ' . L+ E:a

E‘f ; Manage List Values

- A Quicklinks ~

Favorites

Offline Review

Plan Evaluation -)q
Contouring April 2017

Dispia o i Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo We Th Fr Sa Su Mo Tu We
aegorios P4 25 26 27 28 29 30 31 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19 20 21 22 23 24 25 26

Administration > ‘é |
DIcoM > @] M |
EMR >
( ! , Reload
Imaging >
Editing Log

Tl ( i >

FEaimant Feniing Plan Parameters

Customize ..

Plan Scheduling 4/6/2017 7:37 AM «/ Approved ||

EEEEEERNessEH— Prescribe treatment  treerens

PTV 1000.0 cGy 5 Reforonce Paints Replan LtLung

Dose/Frac: Number Of Fi

RT Summary

Treatment Preparation
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< QuickLinks

A

Prescribe Treatment | Plan Parameters | Reference Points | Treatment Preparation | Plan Scheduling | Appointment Scheduling | RT Summary

EE Manage Prescription ‘ E Manage Templates

?j ‘Manage List Values

ARTA

ev
—V— o B

Hiram Gay, MD ~

100% @

LT LOWER LUNG

N

Data Range 2 . =
i - 7
April 2017 - April 201 March 2017 April 2017
PPSmYOr ae Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo [lllwe ™ Fr Sa Su Mo Tu We
AT T 19 20 21 22 23 24 25 26 27 28 29 30 31 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19 20 21 22 23 24 25 26
4 C2Lltlung 2017 q ‘7:"‘

4

Showw Sortv

4/6/2017 7:37 AM «/ Approved []
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Volume Dose/Frac: Number Of Fractions: Total Dose: Frequency: Energy: Technique: Linked Plans: ’
PTV 1000.0 cGy 5 5000.0 cGy Once Daily 6X VMAT Replan LtLung
Dose Total Oncea Energy VMAT
per dose day technique
fraction (volumetric
modulated

arc therapy,
type of
IMRT)




Treatment planning system summary report that includes
the MU calcs,|beam parameters) calculation algorithm,
and volume of interest|dose statistics

Plan Summary Shee CALGB 30610
Pt# 136823
..... = T,SK
@ AaPinnacle’ Bean >etup
SSD (cm)

Beam Machine Energy Modality Prescription Isocenter Start / Ave MU Per Fraction
IARPO210RT .. TR6 VARIX 6MV Photons RT LUNG PREVIE... 88.34/ 88.34 33
IBRPO240RT ... TR6_VARIX 6MV Photons RT LUNG PREVIE... 83.51/ 83.51 40
ICRTLATRTL.. TR6_VARIX 6MV Photons RT LUNG PREVIE... 77.36/ 77.36 78
IDRAO 300RT ... TR6_VARIX 6MV Photons RT LUNG PREVIE... 77.23/ 77.23 54
IERAO330RT ... TR6_VARIX 6MV Photons RT LUNG PREVIE... 8396/ 83.96 58
IFLAOISRTL.. TR6_VARIX 6MV Photons RT LUNG PREVIE... 86.39/ 86.39 49
IGPARTLUNG TR6_VARIX 6MV Photons RT LUNG PREVIE... 8994/ 8994 41
APKV TR6_VARIX 6MV Photons RT LUNG PREVIE... 86.87/ 86.87 0
RTKV TR6_VARIX 6MV Photons RT LUNG PREVIE... 77.36/ 77.36 0

Collimators (cm) (Control Pt 1) Gantry

Beam X1 X2 Y2 Y1 Start /Stop Couch Coll Block Wedge Bolus Comp
IARPO2I0RTL.. 25 6.5 4.0 7.0 210.0/210.0 0.0 0.0 MLC None No No
IBRPO240RTL... 5.0 6.0 4.0 7.0 240.0/240.0 0.0 0.0 MLC None No No
ICRTLATRTLU..75 4.0 4.0 7.0 270.0/270.0 0.0 0.0 MLC None No No
IDRAO300RTL... 85 3.0 4.0 6.5 300.0/300.0 0.0 0.0 MLC None No No
IERAO330RTL.. 7.5 2.5 4.0 6.5 330.0/330.0 0.0 0.0 MLC None No No
IFLAOISRTLU.. 6.5 1.5 4.0 6.5 150/15.0 0.0 0.0 MLC None No No
IGPARTLUNG 135 7.0 4.0 6.5 180.0/180.0 0.0 0.0 MLC None No No
APKV 5.0 5.0 5.0 5.0 00 /0.0 0.0 0.0 No None No No
RIKV 5.0 5.0 5.0 5.0 270.0/270.0 0.0 0.0 No None No No
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Treatment planning system summary report that includes

the MU calcs| beam parameters, calculation algorithm

and volumk of interest dose statistics

/A Pinnacle?

Adaptive

Convolve =
Convolution
Superposition
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14 RPO 210 RT LUNG

Beam Setup

Machine Name TR6_VARIX
Machine Version 2011-08-03 17:26:32
Energy / Modality G6MV Photons
SAD (cm) 100.0
Prescription RTLUNG
Isocenter PREVIEW
Beam Geometry

Couch Angle 0.0
Gantry Angle 2100
Collimator Anzle 0.0
SSD (em) 88.34

SSD With Bolus (cm)

Collimators (cm) (Control Pt 1)
N1/3X2 (Lower)
T2 /Y1 (upper)

Modifiers

Wedze Name

Wedze Onentation

Wedze Anzle

Blocked Tray #MLC(=CP's)
Bolus

Compensator

Openmg Denzity Matmx

2.50/6.50(9.00)
4.00/7.00 (11.00)

None
None
YesMLC (3)
None
None
None

1B RPO 240 RT LUNG

TR6_VARIX

2011-08-03 17:26:32

6MV Photons

5.00/6.00 (11.00)
4.00/7.00 (11.00)

None
None
YesMLC (6)
None
None
None

1CRT LAT RT LUNG

TR6_VARIYX

2011-08-03 17:26:32

6MV Photons

Adaptive Convolve
All Freld Sizes

Adaptive Convolve
All Field Sizes

Adaptive Convolve
All Field Sizes

Density Comection Haterogeneous Heterozeneous Heterogzensous

T 2 B 2n=
Reference Pont PREVIEW PREVIEW PREVIEW
Nomalized Dose (ND) at Ref Pt 1.094 0.673 0.276
Collimator Output Factor (OF ¢)(Last CP) 1.000 1.002 1.003
MLC Transmission Factor (Last CP) 0.018 0.018 0.018
Total Tranzmission Factor (TTF) 1.000 1.000 1.000
SPD/OAD (cm) 100.00 / 0.00 100.00 / 0.00 100.00 / 0.00
SSD to Ref Pt (cm) 88.34 83.51 77.36
Ref Pt Depth / Eff Depth (cm) 11.66 / 8.27 16.49 /1216 2264/19.27
Unblk Equiv Sq (em / %Blkd)Last CP) 9.9/ 252% 110/ 32.7% 112/ 38.3%
Meas Ref Pomt Dose (¢Gy/MU) - — -
Dose at RefFraction (cGy) 242 181 145
Dose Rate (MU/min) 400 400 400

: s 3 0

MU/Fraction 33 40 78




File

Edit View

"_ARiA

- Favorites .
& dl & ‘ viff e % & M o
' Offline Review
Plan Evaluation I}
. Volume | PTV | Eield » |
Contouring
Validate Machine | EdgeTRS | CIField Graphics
Categories :
Treatment Unit
Administration >
Field Order/Type Setup 4 / Setup 5/ Treat 6/ Treat
Field ID DICOM y  frsu2 CINE2 2A 28
Field Name I LT LUNG | CINE2LT LUNG |179.9 CCW 60 L... | 179.9 CCW 35 L...
Technique EMR > I'ATIC STATIC SRS ARC SRS ARC
Scale ) t6‘|217 IEC61217 IEC61217 IEC61217
Energy Imaging » ex 6X 6X 6X
one ot 1 ARG =
MU I Editing Log 1130
Time [min] | Treatment Planning > )
Tol. Table =+—— Plan parameters
Calculated SSD [cm]f CUStoMiZe - Plan Scheduling 97.0
Gantry Rtn [deg] 0.0 0.0 Prescribe Treatment 179.9
Stop Angle ) 35.0
Ref P
Gantry Direction eference Points oW
Coll Rtn [deg] 0.0 0.0 RT Summary 30.0
Field X [cm] 20.00 20.00 6.76
X1 [cm] Treatment Preparation -3.09
X2 [cm] —— 3.67
Field Y [cm] 20.00 20.00 20.00 20.00 7.00 7.00
Y1 [cm] -3.25 -3.25
Y2 [cm] 3.75 3.75
MLC NONE NONE NONE NONE VMAT VMAT
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- /h\ QuickLinks na ®
File Edit View Insert Parameters Tools Window A R ’A

& ﬁ‘ @‘ i % IE..':‘;IE“PIanningView Vl W A M| B MMME @

Course | C2 Lt Lung 2017 - | Volume | PTV
Plan IRepIan LtLung vl Validate Machine | EdgeTR8

Two
Field Order/Type 1/ Setup 2/ Setup 3/ Setup 4/ Setup 5 / Treat 6/ Treat
Field ID CBCT2 APSU2 RTSU2 CINE2 2A 2B treatm e nt
Field Name CBCT2 LT LUNG | APSUZ LT LUNG | RTSU2LT LUNG | CINE2LT LUNG |179.9 CCW 60 L... | 179.9 CCW 35 L... arcs
Technique STATIC STATIC STATIC STATIC SRS ARC SRS ARC
Scale IEC61217 IEC61217 IEC61217 IEC61217 IEC61217 IEC61217
Energy 6X 6X 6X 6X 6X 6X
Dose Rate [MU/min] 600 600 600 600 600 600
MU 938 1130
ime [min] 3.13 ENZ] M U

Tol. Table SBRT SBRT SBRT SBRT SBRT SBRT
Calculated SSD [cm] 80.0 80.0 81.2 80.4 97.0 97.0
Planned SSD [cm] 80.0 80.0 81.2 80.4 97.0 97.0
Gantry Rtn [deg] 0.0 0.0 270.0 345.0 179.9 179.9
Stop Angle 60.0 35.0
Gantry Direction ccw CCW
Coll Rtn [deg] 0.0 0.0 0.0 0.0 330.0 30.0
Field X [cm] 20.00 20.00 20.00 20.00 5.94 6.76
X1 [cm] -3.07 -3.09
X2 [cm] 2.87 3.67
Field Y [cm] 20.00 20.00 20.00 20.00 7.00 7.00
Y1 [cm] -3.25 -3.25
Y2 [cm] 3.75 3.75
MLC NONE NONE NONE NONE VMAT VMAT
Dynamic Wedge
InterfaceMount
AccessoryMount
CompensatorMount
ElectronAperture
Bolus
Couch Vrt [cm] -5.77 -5.77 -5.77 -5.77 -5.77 -5.77
Couch Lng [cm] +115.70 +115.70 +115.70 +115.70 +115.70 +115.70
Couch Lat [cm] -5.75 -5.75 -5.75 -5.75 -5.75 -5.75
Couch Rtn [deg] 0.0 0.0 0.0 15.0 0.0 15.0
Imager Vrt [cm] -50.0 -50.0 -50.0 -50.0 -50.0 -50.0
Imager Lng [cm] 0.0 0.0 0.0 0.0 0.0 0.0

; Imager Lat [cm] 0.0 0.0 0.0 0.0 0.0 0.0

FOR CLINICAL TRIALS IN ONCOLOGY Setup Note * SUPINE, HTG, ... | * SUPINE, HTG, ... | * SUPINE, HTG, ... | * SUPINE, HTG, ... | * SUPINE, HTG, ... | * SUPINE, HTG, ...
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File Edit View Insert Evaluation Tools

S ol 4MQAQAN D

*® 9942849320

=-E8 C2 Lt Lung 2017
& LT LOWER LUNG
- Zy Rt+Lt replan

- sum Rt+Lt Lungs

Window

General Dose ‘
Comment ‘ Equipment

Help
Double cl

=-RJ LT LOWER LUNG :
%% Replan LtLung

p{ét Replan LtLung
=-M{E LT LUNG_3.30.17

e

Registered Images
- CT_4D_1

n-[15%% KV_CBCT_1a
7-[15%% KV_CBCT_1a
7155 KV_CBCT_2a
7-[15%% KV_CBCT 3a
0-5% LtL_3.30.17 in
0[5 SBRT_RT_LUNG
oI55S test

{y ROI

E
E

m
m
0O &-E-E-E-E-6

rachialPlexus
ronchialTree

arina
ouchlinterior
ouchSurface

Approval Status

RT Prescription ‘

Double click Rx

Selected Calculation Models

Technical
Calculation Models

B- Photon
& VMAT Optimization

= Irregular Surface Compensator
--®DVO_13714
=- IMRT Optimization
- ®PO_13714
=- Portal Dose
--@PDIP_13714
- Electron
B Vplume Dose

- All particles

Calculation Models
tab

Clear All Selections ‘ ’

Use Default Models

Selection Details

SpinalCord_10 Approved
Heart Approved o ]
PREVIEWLUNG Approved View Options
External Approved

Sppsoved ‘ | Cancel | ’ Apply

Approved

=




File Edit View Insert Evaluation Tools Window
S oli|l AMNQAN ®mMu 1=l - g ARrA

*2 9942849320
=-F8 C2 Lt Lung 2017
%3 LT LOWER LUNG

Comment | Equipment ‘ Calculation Models

General [ Dose RT Prescription ‘ Technical
E;a Rt+Lt replan D
E&, Sum Rt+Lt Lungs I
=R LT LOWER LUNG : RO Replan LtLung !
.55 Replan LtLung Dose tab

Name | CGR Approved 4.12.17

% Replan LtLung A Dose Prescription
=-@{8 LT LUNG 3.30.17 Target volume | PTV |
B Registered Images . .
G- CT 4D_1 Primary Reference Point [,/ PTV] |
m-0§%% kv_CBCT 1a = B2
m-0ES kv_CBCT 1a Relative Dose at Reference Point %
m-E5: KV_CBCT 2a .
@-O0F% kv_CBCT 3a Prescribed Percentage | 100.00 9%
w88 1tL_3.30.17 in - Normalization Method and Point Location
w0 SBRT_RT_LUNG -
:‘:“* - Plan Normalization Value %
#5355 test
=-0¢7 ROI Plan Normalization Value: 99.00

rachialPlexus
ronchialTree

arina

Dose normalized to 99 %

X [cm] . — ey
Fractionation

ouchinterior

ouchSurface

)

Number of Fractions

Prescribed Dose Per Fraction | 1000.0 cGy

Total Prescribed Dose | 5000.0

cGy

Dose Per Fraction at Ref Point | 1000.0 cGy

5000.0

Total Dose at Ref Point cGy

Show DVH /| Structure Approval Status
SpinalCord_10 Approved
Heart Approved
PREVIEWLUNG Approved
External Approved
Approved
Approved
Annraverd
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Colod Isodose Distributions in axial, sagittal and coronal

planes (composite plan) (Only required if Digital RT plan not
submitted)

ups|

> A Pinnacle’

axial

R

Sagittal

Coronal

sagittal coronal
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A  Quicklinks ~
File Edit View |
@ ¢ i

*2 9942849320
= C2 LtLung 24 Pian Evaluation

Favorites m | ok S & @ em |

g - Treatment Approved - Transversal - LT_LUNG_:

Offline Review

Contouring
Categories

Administration

D Spi DICOM
..... D Spi EMR

-[J[@] spi] Imaging

Treatment Management
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Dose volume histograms|(DVH) ?f PTV, CTV, GTV, Lungs,
Heart, Esophagus and Spinal Cord. If IMRT is used, a DVH of
unspecified tissue. These will be included with the digital RT
plan.
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Dose volume histograms|(DVH) of PTV, CTV, GTV, Lungs, Heart,
Esophagus and Spinal Cord.|If IMRT is used, a DVH of unspecified
tissue. These will be included with the digital RT plan.
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_ Plan Evaluation - [Dose Volume Histogram]
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Portal films (or hard copy of real time
portal images) of each treatment field




DRRs (digitally reconstructed radiographs)

Type Proj
DRR ) 270.0

mtient:

Comment: LUNG .
»

Trial Wama: CCE_ADIRVD
Plan Revision: R01.p01.D0Y
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Eztient 0

Inatitutio
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Orthogonal Anterior/Posterior and
Lateral Films if not part of portals

e For IMRT all you get is one Anterior/Posterior (AP)
film (or PA), and one either right (RT) or left (LT)
lateral film to document the isocenter.

e For 3D conformal treatments you get a the films
above to document the isocenter, and films with the
shape of each fields (at least 2). Simplest
arrangement would be 2 fields: AP/PA
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A word on motion management

e Refers to different techniques to account for tumor
motion and ensure we don’t miss hitting the target

e Very important in organs that move, especially the
lung and liver that can move a lot during breathing




A word on motion management

e Some techniques:

e Tracking the tumor and moving:
e The beam (Cyberknife)

e The patient (robotic couch)

e MLC (multileaf collimator)

e Monitoring the breathing Cycle‘

e Gating (turning on and off the beam when tumor moves the
least in respiratory cycle)

e Active breathing control
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For thoracic IMRT, motion management
description required

IROC Rhode island QA Center (QARC)

N, Building B, Suite 20
- . . widing B, Suite 201
s l ROC Motion Management Reporting Form 640 George Washington Highway

Lincoin, RI 02865-4207

IMAGING AND Phone (£401) 753-7600
RADIATION ONCOLOGY CORI Fax: (401) 753-7601
Notwa! Loavers o Ciiwlowt Trie! Gawiiny Asowramer WWW. IrCCn.qarc.cr

Coop Group Alliance *Protocol # [CALGB30610 | *Registration #. [136823 |

PT initials T.SK Date of birth Aug 25, 1958 Sex M F Y

Radiotherapy Dept. Bames Jewish Hospital Radiation Oncologist Cliff Robinson

Physicist/ Dosimetrist Y. Rodriguez/ A. Lindsey Phone 314-362-4633

l. Assessment of Lesion Motion due to Respiration
A. How did you assess motion of the lesion with respiration for this patient?
_ fiuoroscopy L 4DCT 6 ingpiration/expiration fast-CT scan
___ ofther: Please describe:

WashU MD orders

B. What was used to assess the motion? Yimulation CT
Y lesion itself :
— : : : Planning IMRT (Preport or Start day
anatomic correlates: ___ diaphragm ____ chest wall 4D Bellows
other: Please specify:
implanted fiducial markers: How many? What size? mm

other: Please specify;

C. Maximum tumor excursion in any direction prior to motion management: 05 em
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For thoracic IMRT, motion management
description required

Il. Method used for managing motion of the lesion with respiration?

_____ free breathing with increased margins for PTV definition

___ forced shallow breathing using abdominal compression

______ gating of treatment with breathing cycle
_______active breathing control (ABC)
______ self-held breath-hold with respiratory monitoring (e.g., RPM)
_____ gating during free breathing using external monitors or implanted fiducials
L other: Please describe: MIP

_____ tracking motion by
______moving the beam (e.g. Cyberknife)
_______moving the MLC’s

moving the patient to follow the target

Commercial system, if applicable

lll. Definition of Margins
Maximum tumor excursion in any direction following motion management: 05 em
PTV Margins:  Ant/Post 05 mm Rt/Lt 05 mm Sup/Inf 05 mm

WashU MD orders

Prescription Information

CTVITV
to PTV Block

in (CM) Margin (cm)
PTV1/initial Field

Total Daily
Description Dose (cGy) Dose (cGy)

PTV || | | 4500 || 150BID [| ?| |
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RT-1 or IMRT Dosimetry Form

Treatment Technique
Check off all that apply: 3D Conformal TomoTherapy _ ¥ IMRT (SMLC or DMLC) as h U M D 0O rd ers
Rotational IMRT Motion Management IGRT
Other Patient Position:
» Note: If Protons are used for treatment, please use the Proton Reporting form instead. Patient Position Supine
Heterogeneity Calculations: ¥ Yes No Bolus Thickness if used: M Head Position Neutral
Treatment Planning System Finnacle Patient Position supine Arm Position Above Head
Wire None
» Must Include Treatment Planni’rfystem Summary Reports (which includes monitor unit calculations, beam Special Treat t Aid
parameters, calculation algorithnfand volume of interest dose statistics pages) with data submission. D[;icl:;g FCAURCIE: AL None
Protocol Target Volume aily Total Total Prescription Number Beam energy Probe None
Treatment Name ose Number Dose Isodose of (e.g.6X, 6e)
Site (cGy) of (cGy) Surface Beams
Fractions (e.g. 95%)
Phase #1 PTV_4500 150 30 4500 96.7% 9 6X
Phase #2 / 7
Phase #3
Intended
Total = it

/A Pinnacle®

Prescfiptions

RT/LUNG

Py€scribe 150 c¢Gy per fraction to 96.7 % of "PTV" mean dose for 30 fractions.
ctual "PTV" mean dose from all prescriptions/beams is 4646.99 c¢Gy.

9 beams are assigned to this prescription.

PRESCRIPTION EXCEEDS MACHINE LIMITATIONS ++
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Completed RT Daily Treatment Chart, includ
prescription, daily and cumulative doses

¥ MOSAIQ - BJH Radiation Oncology Department
File Schedule eChart Tools Code Mgmt

Dl b @ ® O+ & 5 @

Home| Chart Reports Navigator Imacges Dand| Quick Orders RO Treat Pharmacy Help RadOn:

Window Help

]
@ eCHART Navigator -1of x|
Chart Navigator |Patient Facesheet | LI

Patient [ Ragon [ Age - N
Attending MD: Rohinson, Clifiord G. Referring MD: WAQAR, SAIAMA N. »
Add to Onc Hx 3 Flowsheets | Assessments | CWS | Images | QcL | Schedule |
@ Diagnoses and Interventions | @ Labs and vitals |
1

A [ [P E R

1 - Right Upper lobe, lung [162.3% T2a N2 MU;'
1A

.| Double click

E

2

(= Orders | (= Dose Site Summary

-_l Site Last Tx Dose

RxRTUPPER :11/19/2014: 4,500/4,500 cGy
RxMWHOLE BR : 3/02/2015 :2,500/2,500 cGy

-

] =
OncHx | OTY | Sirn | Tx ’ Dos/Phys ’ Nursing & Documents I & Allergies and Alerts |
----- 202412015 9:25:06 PM----- -
Rohinson, Clifford G =1 2172015 MU CHECKF Approved al |- Allergies  ----eeeeeomeoeeeeeee- ;]
Declined lithium protocol due to prolonged fatigue from chemoRT and concern for 211652015 :Treatment Pla Approved cefuroxime axetil : Hives
additional fatigue. For PCI off protocal, 25GyM10 fi. CGR 2/116f2015 : Shift Sheet Pending Nitrofurantoin ma : Hives
1121212015 :MD TxPlan & Approved
1M6/2015 :Insurance Car Pending
----- 1/19/20155:32:03 PM----- 1/1652015 :Insurance Car Pending
Robinson, Clifford G 1M6/2015 :Photo ID Pending
Excellent response to chemoRT. For PCI, consider lithium protocol. CGR 111652015 : Consent Pending
11/09/2014 : IMRT Chambe Approved | =
v

|Bridget, late nurse
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Completed RT Daily Treatment Chart, including
prescription, daily and cumulative doses |

Session | Setup / Field MNotes Sts |By 2ZRxWHOLE BRAIN 1R R LUN a

No Date| Time| ID Tx| ED[Seq |PI Meterset Dose| Machine TSPFDC Fx| ED Dly Cum| Fx|ED Dly cum
[+ 2 16:50 | 7Flds 2PIs TrueBeamTR S P JMBIJK 2 150 cGy 300 cGy
F- 3 10/29/2014 | 7:16 | 7Flds 2Pls TrueBeamTR S P HMUUJLN 31 150 cGy 450 cGy
- 4 14:25 | 7Flds 2Pls TR4_TRILOC S P MMAEB 41 1 150 cGy 600 cGy
F- 5 10/30/2014 | 7:53 | 7Flds 2Pls VARIX_TRB SP PSIRW 50 2 150 cGy 750 cGy
F- 6 15:04 | 7Flds 2Pls VARIX_TRE [T S P RWIPS 6| 2 150 cGy 900 cGy
B 71003152014 | 717 | 7FIds 2Pls TR4_TRILOC S P MMAEB 70 3 150 cGy 1,050 cGy
+- 8 1413 | 7Flds 2Pls TR4_TRILOC S P MMAKDL a8l 3 150 cGy 1,200 cGy
F- 9 11/04/2014 | 7:19|7Flds 2Pls VARIX_TRB SP RWISAY 9 7 150 cGy 1,350 cGy
#-10 16:15 | 7Flds 2Pls VARIX_TREB SP 10| 7 150 cGy 1,500 cGy
+-11|11/05/2014 | 9:08 | 7Flds 2PIs TrueBeamTR S P MMMMA 11| 8 150 cGy 1,650 cGy
F-12 15:39 | 7Flds 2Pls TrueBeamTR S P HMLMM 12| 8 150 cGy 1,800 cGy
+-13 | 11/06/2014 | 716 | 7Flds 2Pls VARIX_TREB SP PSISAY 13| 9 150 cGy 1,950 cGy
+-14 16:41 | 7Flds 2Pls VARIX_TRB SP SAVIPS 14| 9 150 cGy 2,100 cGy
#-1511/07/2014 | 9:28 | 7Flds 2Pls TrueBeamTR S P MMATAK 1510 150 cGy 2,250 cGy
+-16 15:39 | 7Flds 2Pls VARIX_TREB SP SAVIEIWW 16|10 150 cGy 2,400 cGy
F-QA | 11/09/2014 |11:24 | 7FIds TrueBeamTRT S
F-17 | 11110/2014 | 6:50 | 7Flds 2Pls VARIX_TRB SP PSIRW 17113 150 cGy 2,550 cGy
+-18 15:48 | 7Flds 2Pls TR3_TRILOC S P KLLJLN 18|13 150 cGy 2,700 cGy
#-1911111/2014 | 6:58 | 7Flds 2Pls VARIX_TRB SP JKHIRW 19| 14 150 cGy 2,850 cGy
- 20 15:45 | 7Flds 2Pls VARIX_TRB SP SAVIRW 20014 150 cGy 3,000 cGy
F- 21| 11/12/2014 | 6:53 | 7Flds 2Pls VARIX_TRB SP PSIRCM 21|15 150 cGy 3,150 cGy
- 22 15:34 | 7Flds 2Pls VARIX_TRB SP PSIIMB 22|15 150 cGy 3,300 cGy
F- 231111312014 | 7:28 | 7Flds 2Pls VARIX_TRB SP PSIJXH 23|16 150 cGy 3,450 cGy
- 24 15:14 | 7Flds 2Pls VARIX_TRB SP JXHIPS 24|16 150 cGy 3,600 cGy
#- 251111412014 | 7:44 | 7Flds 2Pls VARIX_TRB SP PSIJXH 25|17 150 cGy 3,750 cGy
+- 26 16:01 | 7Flds 2Pls TrueBeamTRE S P JMBIAK 26|17 150 cGy 3,800 cGy
- 27 | 111712014 | 7:02 | 7Flds 2Pls VARIX_TRB SP RWISAY 27|20 150 cGy 4,050 cGy
+- 28 13:09 | 7Flds 2Pls VARIX_TRB SP RWISAY 28| 20 150 cGy 4,200 cGy
#- 291111812014 | 7:28 | 7Flds 2Pls TR3_TRILOC S P JLNICS 29| 21 150 cGy 4,350 cGy
- 30 11/19/2014 | 7:01 | 7Flds 2Pls TR3_TRILOC S P RMKIJLN 30| 22 150 cGy 4,500 cGy
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Patient Activities:

April 2017 - Future S
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Dose Information: Treatment started today
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Plan Field | MU PTV* | | Dose Summary (from all Courses) | PTV* | BeamDosePoint = ¢
Replan LtLlung v 2A 938 MU 4536 <Gy Total dose from fraction(s) 1000.0
v 2B 1130 MU 5464 cGy Total dose corrections 0.0 0.0
| Delivered dose to selected date (incl. dose corr) 1000.0 0.0




RT-2 Total Dose Record

List Names Of Target Volumes Corresponding To Those On RT-1 Forms, Record Boost Volumes Separately

Name of Target Volume (1.e. PTV1,
Chest) PTV4500
Date of First Treatment to the Target Oct 28, 2014
Volume
Number of Treatments 30
Date of Last Treatment Nov 19 2014
Total Dose To Treatment Point (Central
Axis) 4500
Critical Structure Max Dose Critical Structure Max Dose
A Spinal Cord 3320.7 D. Heart 47778
B. Lung L 21141 \ E. Esophagus 416@
c Lung_R 48706 N\ A/
ROI Statistics
Line
PHILIPS Type ROI Min, Max. an Std. Day.
Eﬂg [ I A 4
D AA Pinnacle® ' . Esophagus [chg¥Wave  [sas 41685 /(5200 [10617 |
v —— | Hear | car_aPPguD a76 47778 |[10840 11088 |
v Liver | caR_aPPRVD \ | 13842 [613 983 |
v —— |Lung.L |cGR_aPPRVD | NYzia1 4043 [2817 |
v —— |LungR | car_apPRVD j@am.e |z1102 | 14981 |
v —— | SpinalCord |carapPrvD |08  |[33207 |[s223 |[e176 |
A ——  SpinalCord_05 |car.aPPRVD |03 42019 [5102 8417 |
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ARTA

OO

=-#a LT LOWER LUNG
=M Fields
VI CBCT2
+- VIR APSU2
+- VN RTSU2
+- VI CINE2
+ VN 24
+ VIR 28 v

Dose Prescription | Dose Statistics
Show DVH Structure Approval Status Plan Course Volume [cm’] Dose Cover.[%] Sampling Cover.[%] | Min Dose [cGy] Max Dose [cGy] Mean Dose [cGy]
Esophagus Approved Sum Rt+Lt Lungs | C2LtLung 2017 31.8 100.0 99.9 22 2229.3 6723
Lung_L Approved Sum Rt+LtLungs | C2LtLung 2017 1747.8 100.0 100.0 18 6853.9 558.7
Lung_R Approved Sum Rt+LtLungs | C2LtLung 2017 1915.0 100.0 100.0 16. 6372.0 847.0
SpinalCord Approved Sum Rt+Lt Lungs | C2 Lt Lung 2017 38.6 100.0 100.2 0. 2213.2 345.1
Heart Approved Sum Rt+LtLungs | C2LtLung 2017 T72.7 100.0 100.0 65, 2323.7 623.9

Lelelellele]le

v
v
v
v
v

Max dose
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Conclusion

e Radiation therapy (RT) non-compliance Kills lives

e The radiation oncology workflow requires and
generates a wealth of documentation

e The location of the radiation treatment
information that the Alliance requires for a given
patient will be unique to the specific clinic, but in
general is found in one of more of the following:

e Treatment planning software (TPS) or documents
Pinnacle (Philips)
Eclipse (Varian)
e RT record and verify software:
Mosaiq (Elekta)
ARIA (Varian)

e RT paper chart
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