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Briet Background

Formed by agreement between AAPM and CRTS

Founded in 1968 to monitor institution participation
in clinical trials

Funded continuously by NCI as structure of
cooperative group programs have changed

Now 38 years of experience of monitoring
institutions and reporting findings to study groups
and community



Mission

The mission of the Radiological Physics Center is to
assure NCI| and the Cooperative Groups that
institutions participating in clinical trials deliver
prescribed radiation doses that are clinically
comparable and consistent. We do this by
assessing the institution’s radiotherapy programs,
helping the institutions implement remedial actions,
assisting the study groups in developing protocols
and QA procedures, and informing the community of
our findings.
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Only QA Office with relationships with all
study groups




Only QA Office with relationships with all
study groups




Only QA Office with relationships with all
study groups
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Verification of Delivery of Tumor Dose

Reference calibration
(NIST traceable)

X

Correction Factors:
Field size & shape
Depth of target
Transmission factors
Treatment time

'

Tumor Dose




Verification of Delivery of Tumor Dose

Reference calibration
(NIST traceable)

X

Evaluated by
RPC Dosimeters

Correction Factors:
Field size & shape Evaluated by

-
Depth of target < RPC visits and
-
7

Transmission factors :
. chart review
Treatment time

'

Tumor Dose

Evaluated by
RPC phantoms




RPC’s Conventional Monitoring

@ Annual checks of machine output
4 1,532 institutions, 13,729 beams measured with TLD (2006)

& On-site dosimetry reviews

4 19 institutions visited (144 beams measured)

* Credentialing

4 Phantoms, benchmarks, questionnaires, rapid reviews

&) Treatment record reviews
4 Review for GOG, NSABP, NCCTG, RTOG (brachy)

¢ Independent recalculation of patient dose

@RPC

§ Continue to find errors




US Institutions & Machines

Radiotherapy Trends: 1975-2007
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US Institutions & Machines
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2,979 US Treatment Machines
Monitored by the RPC «cinac 2100, 21ex

M Clinac 1800, 2000
Clinac 2300, 2500
Clinac 4, 6, etc.

M Novalis
Mevatron

M Primus, Primart

Oncor

" Precise

Sl, Sli

Mobetron

Tomotherapy Hi-Art
CyberKnife
Cobalt-60

Other
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TLD Remote Audit Program

“& 30 years in operation
“& Largest of its kind

“~ Other programs (IAEA, ESTRO, RDS)
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TLD Remote Audit Program

“& 30 years in operation
“& Largest of its kind

“w Other programs (IAEA, ESTRO, RDS)
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TLD Remote Audit Program {2}

“& |mprovements in “round-trip”’ time

“@& |mprovements in reporting time
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TLD Remote Audit Program {2}

“& |mprovements in “round-trip”’ time

“@& |mprovements in reporting time

~ Reduced “receipt-to-read time from 2
months to 4 days

~ Reduced “receipt-to-report” time to ||
days
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i, Standards And Controls - The TLD dose was evaluated u

EEHEI-EI'I Standardsl Euntmlsl Calculations

TLDVINST

1.05
1.04
1.03
1.02
1.01
1.00

0991

0.95
0.a7
0.96
0.95

Session Summary | Eummentsl

|

[l

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 34 5 67 8 91011213 141516 171819 2021 22 23 24 25
Read Sequence

X

Machit | Model Sernial Mo Inhouse Designation «
B3| Precize
2162 202 Precize R453
2162 202 Precize h453
2162 202 Precize R453
2162 202 Precize h453
2162 202 Precize R453
2162 202 Precize h453
2162 202 Precize R453
2162 20 Precize R453
2162 20 Precize R453
10381 61 |Clinac 211 291038
10831 151 | Clinac 218 291038
10381 151 | Clinac 216 291038
o |

e

Sezsion Summary Feport

ectronic review
reporting of TLD
results
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iw. Standards And Controls - The TLD dose was evaluake

EEHEI-EI'I Standardsl Euntmlsl Calculations

Session Summary

X

Comments I

BN . PHOTON Checks - The TLD dose was evaluated using the £

1.05
1.04
1.03
1.02 -
101 +—
-
2 1.00 o
E o9 o
[
nas-——
oay-+———
0ag-+——
0.95 .
2 3
Inst | Mach:
4
2162 2F
2162 2F
2162 2F
2162 2F
2162 2F
2162 2F
2162 2F
2162 2F
2162 2F
10831 £
108381 1E
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o

Electronic review
& reporting of TLD

— Institution Info

Code 752 pame N ..,

—Beam Info
todel Precise Senal # 2433 In-Haouzse
Machi B3 E hergy B MV -raps Block 2404
SetupInfo | Capsules Ealculatiunxl Eumparisunl Results Histur_l,ll Final Flesultsl Comments

— Hesultz Info

Seszion # 20800 Irradiated By _ Eatch BOS
[iate Fead 1/28/2007 TG Tors MORMAL Coriad |
— lrradiation Setup for Block
[rradiation D ate 143742007 Actual Timer Setting 204
Dhizt. to Top of Flatform 100 Met Timer Setting 304
Irradiated ez POD10 B/.3
—Dose Specification
— Setup
Dzt to Diose Spec. Pt 101.6 T _ _ W
Izt Dlutput 0387 Type Field Size AR
Output is From lan Chamber Meazurement 550 [om] 100 MR |1
Dose Specified To WATER Depth Type Dirna Other Comection |1
16
Calibration Protocol TG4 D [l

Institution Dose IEDDEI5

¥ Include thiz beam in final reports zent to institution

EL Cloze | Edit Block, [nfa... | Phaton Check Sheet... Final Phaton TLD Repart...
Checked Checked by Director on 2/2/2007
4| 4 |Beam 1 of 4 (]

results
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Electronic review
& reporting of TLD
results

JCWUY Y | COP3UIGS | LCOCUIguUUrie: | CUMIPaniauig L ieesies Liesuiy o 8 0 DTGNS | LUinnmnG
Institution 626, Machine {(Clinac 21EX, 1407, 22}
1 050 -~ B Me’
1.040
1030
- 9 Wt
1.020 o
1010 v i . o
E ' * . 4] i * 'y
_ | 11000 @ 7 - o 12 MeY
@ | 5 0940 = _
= 7 nsso
=
I:I 0.970 —#— 15 Mey
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|—
% 0.950 I I I | | | |
= 2000 2004 2002 2005 2004 2005 2006 2007 2008 | s 13 Mew
= Irradiation Date

ORPC:
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Electronic review
& reporting of TLD
results

Institution 231, Machine {(Mevatron KD, 2173-514, ) & Meh!
-‘| |:|5.-_‘|_ o (I - LG
1.044
& 9 hleh
1.034 ® o o
1.024 i A e
1 014 12 Meh'
= 1.004 & o . o
= 0994 . S — ; 15 mey || =Y
2 o — o
0.964 a_ @ bt T8 MeY || ey
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Irraciation Date
= hle™s
- Irradiation Date |
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TLD Out of Criteria

14% -

12% —
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10%

8%

6%

Electrons

Percent >5% Error

4%

Photons

2%

0% \ \ \ \ \ \ \
1994 1996 1998 2000 2002 2004 2006 2008

@RPC

Year




TG-51 Conversions

1400

1200 -
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800 -

600 -

400 -

200 -

0,
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Calibration in Water
vs. Muscle

Muscle

Water




Calibration at
SSD vs. SAD




Benefits of the
TLD Program

Helps institutions stay vigilant
Problems contribute to priorities for visits

May satisfy state/local requirements for
independent review

Identifies problems that have direct
impact on every patient treated

It is a model for other remote programs



RPC’s Conventional Monitoring

& Annual checks of machine output
4 1,532 institutions, 13,729 beams measured with TLD (2006)

@ On-site dosimetry reviews

4 19 institutions visited (144 beams measured)

* Credentialing

4 Phantoms, benchmarks, questionnaires, rapid reviews

&) Treatment record reviews
4 Review for GOG, NSABP, NCCTG, RTOG (brachy)

¢ Independent recalculation of patient dose

@RPCv

§ Continue to find errors
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Visit Priority

Other

Chart
Problem

TLD
Problem

Patients
Treated
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On-Site
Dosimetry Review Visit

Q@ The only completely independent
comprehensive radiotherapy quality
audit in the USA and Canada

|dentify errors in dosimetry and QA program
and suggest methods of improvements.

Collect and verify dosimetry data needed to
review patient charts.

Improve quality of patient care for all patients.

21




Dosimetry Review Visit
1474 institutions participating in clinical trials

visited not visited yet
Institutions: 715 672

Patient accrual: 20,130 1,095
(95%) (5%)
" _
5 PR
> cumulative ”
% 100 T~
= 50 _ 0. per year| _
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Dosimetry Review Visit
1474 institutions participating in clinical trials

visited not visited yet
Institutions: 715 672

Patient accrual: 20,130 1,095
(95%) (5%)

Prioritization schema
focuses our visit |

resources where the
majority of the patients
are treated!

Number of Inst. visits




On-Site Dosimetry Review Visit Errors

Over 500 errors and 85 lapses in QA
programs were identified at institutions
visited by the RPC during the past 5

years.

These errors potentially impacted all
patients treated at these institutions.

@RPC 23




On-Site Dosimetry Review

Selected discrepancies discovered during 2004

Errors Regarding: Percent of Institutions

Review QA Program (84%)
*Photon Depth Dose (30%)
Switch to TG-51 (24%)
*Wedge Transmission (24%)
*Photon Calibration & FSD (24%)
*Electron Calibration (22%)

*Off-axis Factors (16%)

*70% of institutions received at least one of the
significant dosimetry recommendations.

@RP( 5




Remote Review of Institution’s
Dosimetry Program

How can we evaluate institutions and find errors
for the nearly 700 institutions that have a low
priority for a visit?

25




Remote Review of Institution’s
Dosimetry Program

How can we evaluate institutions and find errors
for the nearly 700 institutions that have a low
priority for a visit?

Use the RPC standard data.

25




RPC Standard Data

Compilation of RPC measured average data

4+ 2350 photon beams
4 81 accelerator model/ energy combinations

~ Specific to make/model/energy

~ = 5 sets of RPC measured data

Analyses of these data indicate that
machines of same make/model/energy
have same radiation characteristics.

@RPCvs 5




RPC Remote Data Review

Can standard data discover errors?

(analysis of 7,864 data points from 150
institutions)

Std. Data indicates
discrepancy

Yes No
. 6890
Dosimetry  Yeg o
review Visit (87.77%)
found 146
discrepancy No (1.9%)

ORIG: -




RPC’s Conventional Monitoring

& Annual checks of machine output
4 1,532 institutions, 13,729 beams measured with TLD (2006)

& On-site dosimetry reviews

4 19 institutions visited (144 beams measured)

Q@ Credentialing

4 Phantoms, benchmarks, questionnaires, rapid reviews

&) Treatment record reviews
4 Review for GOG, NSABP, NCCTG, RTOG (brachy)

¢ Independent recalculation of patient dose

@RPCv

§ Continue to find errors
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Credentialing

.

— ¢ Education

¢ Evaluate ability to deliver dose

¢ Improve understanding of
protocol

29




General Credentialing Process

Previous patients treated with technique
Facility Questionnaire

Knowledge Assessment Questionnaire
Benchmark case or phantom

Electronic data submission

RPC QA & dosimetry review

Clinical review by radiation oncologist

*
*
*
*
*
*
*




General Credentialing Process

Previous patients treated with technique
Facility Questionnaire

Knowledge Assessment Questionnaire
Benchmark case or phantom

Electronic data submission

RPC QA & dosimetry review

Clinical review by radiation onc\

*
*
*
*
*
*
*
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RPC Website Revisions

SEBES) Radiological Physics Center - RPC Website
| 4 P | | (v | | + | €3 http: / /rpc.mdanderson.org/RPC /home.htm O 5 Q- Coogle
(1 RPC MDAVPN Apple Amazon Apple (43) v

"1 @ Radiological Physics Ce...

AAPM  Continental Airlines

Mews (345) v Physics Groups¥ MD Andersonv Personalr

Mac

eBay Yahoo!

.Lu ellence through Quality Assurance

Search RPC by Coogle

Tel: 713-745-8989

Home

Office Hours:
BAM. to S P.M.
M-F Central time.

Services

Forms

Publications

Brachy Sources

Resecarch/TG-51

Upcoming Meetings

About us Mewsletter Credentialing Institutions Monitored

WEIEIJI’HE During March 5 and 6,

2007, an ad hoc working group of the
AAPM Therapy Physics Committee (TPC)
will meet at the RPC headquarters.During
these two daysselected RPC  staff  will
present summaries of the overall activities
of the RPC during the previous year, and
plans for future activities. A report on the
site wvisit to the RPC will be presented by the ad hoc
committee chairman during the regular spring meeting of the
TPC for March 6 - 7, 2007.

The RPC has presented at several scientific meetings

FAQ Contactus

recently, including AAPM, ESTRO, ASTRO, CIRMS, QANTRM
and RSMA. Our presentations and posters are available on
our web page under the RPC Presentations link in the
Publications section.

NCI Guidelines for IMRT The 2006 NCI IMRT letter and
guidelines.

MDD ANDERSON
CANCER CENTER

e

Links Site map

NEW RPC March 2007 Newsletter.

Third party checks of iodine and palladium
seeds: Click here to display the AAPM's recommendations

for 3" party brachytherapy seed calibrations and physicist
responsibilities.

Aan
A1

RDS

Publication on Physics of Clinical Trials
We recommend AAPM Report 86 for physicists who
want to know more about the conduct of clinical
trials and their physics and QA requirements.

offers mailed
phantoms for

Radiation Dosimetry Services
dosimeters and anthropomorphic
dosimetry QA.

The ADCL at M. D. Anderson Cancer Center is fully
accredited for external beam and brachytherapy
calibrations. FAQ about ADCL .

ADCL

I'."-."““‘~~L-.|
"H. ||
Hﬂ-\.

Updated on: 12/192006
Y ou are visitor 16907,

¢haapm_
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Credentialing Status Inquiry

This questionnaire is will help determine if your institution is credentialed to participate on a protocol.
If there are any questions please contact the RPC at (713) 745-8989 or rpc@mdanderson.org

Facility Name:

Provide the Facility’'s member number: RTOG #: RTF#:

Name of person completing this form:
Email address:

Are you a: [_]Radiation Oncologist [IPhysicist [ ]Dosimetrist [_]Clinical Coordinator

Which protocol are you interested in being credentialed for?
Has your institution successfully irradiated an RPC phantom? [IYes [ INo

f yes, which phantom?

[ 1 IMRT Head & Neck [ IMRT Pelvis [] Stereotactic Lung [] Stereotactic Liver

@RPC:
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Questionnaires

@) Facility Questionnaire determines if
equipment and QA procedures are
adequate

&) Knowledge Assessment tests physician
knowledge about the protocol

@RPCv



Web-based forms

m ‘Search RPC by Google

Excellence through Qtafzgy Assurance Tel: 713-745-8989

Home Aboutus MNewsletter Credentialing Institutions Meonitored FAQ Contactus Links  Site map

Office Hours: CREDENTIALING FOR NSABP/RTOG PBI PROTOCOL

BAM. to 5 P.M.

M-F Central time. KNOWLEDGE ASSESSMENT FORM

*ublications

irachy Sources
tesearch/TG-51
Jpcoming Meetings

Data to submit: List the digital data to be submitted for each patient:




3D CONFORMAL
RADIATION THERAPY
(3D CRT)

& Evaluate 3D treatment planning process and
ability to provide documentation

& ~700 institutions credentialed to date

@ 545 through NSABP/RTOG partial breast
irradiation protocol

ORPC

36



3D CONFORMAL
RADIATION THERAPY
(3D CRT)

& Evaluate 3D treatment planning process and
ability to provide documentation

& ~700 institutions credentialed to date

@ 545 through NSABP/RTOG partial breast
irradiation protocol

ORPC
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H&N IMRT: 25 in

'ﬁmﬁc rvice

SRS: 2 in service, others
sent by RDS

liver SBRT: 3,
incl. motion
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Phantom Mailings

250

200

150

M SRS Head
Liver

M Prostate

M Thorax

B H&N

100

Phantoms Mailed

50

07
2001 2002 2003 2004 2005 2006 2007

’ﬁﬂxﬁ@w Year
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IMRT Credentialing

300+ institutions have successfully irradiated an
RPC IMRT phantom

39



Scan, plan, and
treat the
phantom as if it
were a patient

40



I'reat the phantom

like a patient
Some

institutions

go

OVGI‘L O ﬂl‘(l




I'reat the phantom
like a patient

Some
patients
want to

I(IIOW more




Abzolute
BRI, D chy

BOO, D iy
b4, 0 chy
b02,0 chy
450,10 chy
400,0 by

Slice 835:

Absolute

BEO,D by

BOQLD iy
b4, 0 chy
b2 0 chy
40,0 chy
400,0 chy

phantom test

Ab=olute

BEO, D chy

EC 1~
T pal

R40,0 chy
B2, 0 chy
4h0, 0 chy
400,10 chy




l Dataset: 1- BICE HEAD Q4 [CT]

v || Overlay: 2 - [RTDOSE)
|

®066Gy
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Dyerlay: 2 - [RTDOSE
| Dataset: 1- BICE HEAD QA [CT) v || Overlay: 2 - [RTDOSE]
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Phantom Results

Comparison between institution’s plan and delivered
dose. Criteria for agreement: 7% or 4 mm DTA

Phantom H&N Prostate Thorax Liver
Irradiations 254 73 30 6
Pass 179" 55 17 3
Fail 7h 9 v I
Und(?r a1}a1y§is or 30 6 6 .
at institution

Spring Spring Spring
2004 2004 2005

Year introduced 2001

* 30% of institutions failed H&N
@RP(: phantom on the first attempt
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i& Iso-contours

| Datazet: 1- PHANTOM RFC [CT] v || Overlay: 2 - [RTDOSE]

4

i

p——

45
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I Dataset:1- PHANTOM RPC [CT]

L' I Overlay: 2 - [RTDOSE]

MmN T
ﬂ".‘

-
‘1.
y

1

_;/ -
4 .

L

-

4
.Elﬂliﬁﬂ&nﬁﬂm

Dataset: 1- PHANTOM RPC [CT)

®66Gy
#® 59 Gy
#53Gy
® 46 Gy
#40Gy
®3

& 260
#20Gy
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| Dataset: 1- RFT phantom [CT] v || Overlay: 2 - [RTDOSE]

#®66Gy

SO 3y
& Z::’ [__73
# 530Gy
® 46 Gy

46



=101 <13

IU:T:: set: - FI'I-'L Fh:mh'rrl [CT]

v || Overlay: 2 - [RTOOSE)

Zl [Dat.a-_:ét: 1- RPC phantom [CT)

=l

®#66GCy

® 66 Gy
#59Gy
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Explanations for Failures

Explanation

Minimum # of
occurrences

incorrect output factors in TPS
incorrect PDD in TPS

Software error

inadequacies in beam modeling at leaf
ends (Cadman, et al; PMB 2002)

not adjusting MU to account for dose
differences measured with ion chamber

errors in couch indexing with Peacock
system

2 mm tolerence on MLC leaf position

setup errors

target malfunction

1
1

1

14
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Physicists per machine

<0.5 0.51-0.75 0.76-1.0 1.01-1.25 1.26-1.5 21.51

ORPC:
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Physicists per machine

<0.5 0.51-0.75 0.76-1.0 1.01-1.25 1.26-1.5 21.51

ORPC:
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Number of Machines

120

100

80

60

40

Pass Rate

20

1 2 3 4 5 5 >7
Number of Machines

ORPC:




Results grouped by TPS

Treatment Pass Rate Attempts Criteria Failed
planning system (%) Dose DTA Dose and DTA
BrainScan 100 4 0 0 0
Cadplan 67 3 1 0 0
CMS XiO /6 17 1 1 2
Corvus 73 26 6 0 1
Eclipse 84 32 2 2 1
Helax 100 2 0 0 0
Pinnacle 61 69 16 4 V4
Radionics XKnife 100 1 0 0 0
Theraplan Plus 0 2 0 0 2
TomoTherapy 67 1 0 0
Inst. dTeI;/gloped 75 4 1 0 0
total 163 28 V4 13

50



Credentialing for il
SBRT Lung
Protocols

W RPC evaluates dose to TLDs
< Ceriteria: £ 0.05

W Evaluate DTA from film data
{ * 5 mm at all sides of target

W Analysis neglects variation across target

< RPC has proposed to include evaluation of
ORPCY dose across target

51



RPC Lung Phantom
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TPS

Precise v 2.01

Lung Phantom Irradiations

Dose Calc. Algor Number of

correction on irradiations Dhetero/Dhomo

Scatter Integ.

+ 0
Clarkson Type 2 1.19 £ 2.6%
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TPS

Precise v 2.01
BrainLab
Eclipse

Ergo

Pinnacle v 6.2,
6.4, 7.0g, 7.4f

Render plan

Xio

Dose Calc. Algor
correction on

Scatter Integ.
Clarkson Type

Clarkson & Pencil
Beam

Pencil Beam

3D Convolution
Pencil Beam

Adaptative Convolve

Change in primary
attenuation

Superposition/
Convolution

Total

Number of
irradiations

2

4

21

Lung Phantom Irradiations

Dhetero/Dhomo
1.19 £ 2.6%
1.21 £ 0%
1.19 £ 4.6%
1.1920.1%
1.13221%

1.20

1.12 1 2.4%

1.18
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TLD Dose vs. Hetero Gorrected Plan

Dose Calc. Algor Number of

TPS : : iy
correction on irradiations

D1Lp/Dhetero

Scatter Integ.

o
Clarkson Type z 0.99 +3.1%

Precise v 2.01
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TPS

Precise v 2.01
BrainLab
Eclipse

Ergo

Pinnacle v 6.2,
6.4, 7.0g, 7.4f

Render plan

Xio

Dose Calc. Algor
correction on

Scatter Integ.
Clarkson Type

Clarkson & Pencil
Beam

Pencil Beam

3D Convolution
Pencil Beam

Adaptative Convolve

Change in primary
attenuation

Superposition/
Convolution

Total

Number of
irradiations

2

4

21

TLD Dose vs. Hetero Gorrected Plan

DTLD/ D hetero

0.99 £3.1%
0.96 £ 2.7%
0.97 £1.6%
0.98 £ 3.2%
0.99 £2.3%

0.92

0.96*

0.97
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Convolution R-L Profile

14 Right Left Profile

Axial plane

Left : :
Average ! ! Average
displacement N N displacement
Lett side: ' s ' Rigth side:
on; 3 mm ! ! on: 1 mm
1 1
offt. 1 mm ' 1 of. 5 mm
' e & 000 0040 000 0,4 '
Prescribed D
_ 10 A
D2em ' '
1 ! ¢ L M
1 1 ® * L_
1 1 »
: PTV © B A
: :
1 1
: :
i r . ; r . Q . . ;
-7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6

Distance (cm)

a RPCFilm o [TCoff TCon

——— RPC Regression

Institution Regression
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Pencil-Beam profile

41

Right Left Profile

, Axial plane ,
Left ; ; Riaht
Average : A X Average
displacement ' ‘,ﬂ"-.d- k“‘ : displacement
Let side: 1 ' Right side:
on: -2 mm X . on: -5 mm
of -6 mm ' : of -2 mm
1 e v @ bt R o 1
Prescribed D
®
*
L
........................... e
1 10
D2em '
v
. ot v
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~-300 institutions have
demonstrated ability
to submit digital data
to ITC

ORPC:
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ATC Support of Protocols

|. Data submission to ITC;

2. Data-quality QA
performed by ITC;

3. Contour QA review by
study P.l.s online using
RRT

4. Dosimetry QA review by
RPC online using RRT

pdRPC compares plan and

- .‘ safari File Edit View History Bookmarks Window Help D ¥ 3 o =
(GESNS) ITC RRT - Case: 0413¢0650 - User: www-ibbott (S5L) - w.C

|22

Image Click Mode Q Q Q M Window/Level
Re-Center | s !

Preset:  Default (soft tissue) |3

Window: -470

e E R e e
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Results of Credentialing

(closed studies)

Stud Major Minor Number of
y Deviations Deviations Patients
GOG 165
HDR Cervix
Credentialed inst 0 15 70
RTOG 95-17
HDR & LDR Breast 0 4 100
(all)
RTOG 0019 .
LDR Prostate 0 6 117 reviewed

(values for dose only) (total 129 eligible)

ORI 59
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Results of Credentialing

(closed studies)

Stud Major Minor Number of
y Deviations Deviations Patients
GOG 165
HDR Cervix
Credentialed inst 0 15 70
Non-credentialed 57 87 275
RTOG 95-17
HDR & LDR Breast 0 4 100
(all)
RTOG 0019 .
LDR Prostate 0 6 117 reviewed

(values for dose only) (total 129 eligible)

ORI 60
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RPC’s Conventional Monitoring

& Annual checks of machine output
4 1,532 institutions, 13,729 beams measured with TLD (2006)

& On-site dosimetry reviews

4 19 institutions visited (144 beams measured)

|g} Credentialing

4 Phantoms, benchmarks, questionnaires, rapid reviews

@ Treatment record reviews
4 Review for GOG, NSABP, NCCTG, RTOG (brachy)

@ Independent recalculation of patient dose

@RIC

§ Continue to find errors
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Status of RPC Preparations for
Monitoring Proton Facilities

RPC able to visit PTC-H during construction to learn
about facility design and operation

Visits to PTC-H and to UF/Jacksonville to measure and
verify beam output, depth dose characteristics

Irradiated TLD at 3 facilities under more than 30
combinations of energy, field size, depth and residual
range

Evaluated radiochromic film (2 types) for use in proton
beams

Presently testing BANG® gel & Presage™ dosimeters

Agreement with Landauer to evaluate OSL dosimeters in
OOR\P@WHOUS beams, including protons
V
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RPC’s Vision for Support of
Proton Clinical Trials

® Encourage uniform adoption of calibration protocol with
traceability to NIST

® Participate on AAPM Work Group on Particle Beams
® Design and implement devices for monitoring beam calibration
® Proton-specific blocks for TLD or OSL

® Pursue evaluation of gel/Presage™ dosimeters

® Design, evaluate and implement modified anthropomorphic
phantoms for evaluating proton beam delivery

® |mplement proton planning on RPC’s Eclipse workstation for
independent review

@RPCv
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