Acceptance Testing, Commis sioning, Educational Goals

Data Entry, and QA for Brachyt herapy . Acceptance Testing and Commissioning

Treatment Planning Systems recommendations.

_ . Data Entry of brachytherapy dosimetry
Mark J Rivard, PhD parameters based on AAPM-,
Tufts Medical Center, Boston, MA manufacturer-, and user-provided data.

. Quality Assurance, including startup and
on-going efforts, towards ensuring a safe

- and accurate environment.
TUFTS UNIVERSITY

31 July 2008, AAPMO08, Houston, TX

Summary of AAPM Guidance Documents Manufacturer Acceptance Testing Procedures

TG-40: General Radiotherapy QA Standard practice for linac manufacturers

Virtually non-existant in Brachytherapy
TG-43: Bx Dosimetry Parameters & Dose Calc. Algor ithm
Need community to push manufacturers for
SR R R O, formally evaluating TPS specs/features
Expand on TG-64 guidelines

TG-56: Bx Code of Practice

TG-59: HDR Tx Delivery

TG-64: LDR Prostate Tx Delivery
These reports focus on treatment-related QA




Applicable AAPM TG-40 Guidance
Source strength decay of invent ory
Global scaling of dose rate with S, and A
Test source localization tools over range of clinical use
Accuracy / impl ementation of shiel d attenu ation factor

Impact of grid size

Applicable AAPM TG-53 Guidance

RTP specs and ATP

Hardcopy printou t accuracy

Temporal dose rate correlatio n with radionuclide decay
Accuracy and consistency of parameter units

Computer systems storage and secur ity

Applicable AAPM TG-43 Guidance

Dosimetry parameters: S, and A, g, (r), F(r,0), and ¢(r)
taken from consensus datas ets

Parameter units: r [cm] and O [degrees]
except for B [radians] ensure consistency with RTP

Dosimetry algorithm :

> D’IGMEQLU)D:(LH)

D(r,8) = S« AT

Systematic Approach to RTP QA

Example datasets (from TG-43UXX or published liter ature)
Methods for data entry (HDR & LDR)
Check RTP for list of key fun ctio ns

Tests of all RTP field entries (S linearity, test of decay, dose
superposition, shield attn factor for HDR, etc)

Impact of coarse data grid (interpolation technique & errors)
QA comparison of hand calc with RTP point doses
Compar e printed/p lotted isodose images

Documentation (use e-records)




Low-Energy Brachyt herapy Sources Example Dosimetr y Parameter Dataset

A=
L= 3.7 mm or 0.37 em

Prefer AAPM-recom mended datasets
Otherwise rely on publish ed literature and manufactu

cle HDR 1°?Ir Source Dosime tric Data Entry
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Source Geometric C cterizat ion

Source Strength Specification

File Options Global 2D
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Multiple Source Positioning Entry Source Inventory
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Individu al Source Orien tation Source Visualization

E Source Orientation Nindow == E| Brachytherapy Display Options [
Display Catheters and Sources within I[] cm of slice
Source Name:  Source_1 ﬂ ﬂ

Current Orientation: New Orientation:

Highlight Current Sowrce:  “* Yes - No

Current Scurce Highlight Color: purple - |

Highlight Current Catheter: .- Yes “* No

(At laast one catheter must evdst bafore color can be definad)

~w Display Current Catheter Only
“* Display All Catheters

Dismiss |

Planar Dose Represent ation Default Source Entry

Seript Plagback
Select a script file and click on OK to run the serpt,

[ s Flle Name: Directony:
I [fusrftocaliadacnewPinnaciesie

Hirems et (1-31

10eyeZD Script.pinnacle

12eyezD Script.pinnacle

14eyezD Script.pinnacle

16eyezD Script.pinnacle

18eyezD Script.pinnacle

Z0eyezD Scriptpinnacle

ZZeyezD Scriptpinnacle

4F IELDPELVIS Scrigtpartp
4FieldCTPIanning. Seript partp
4FieldGenericPlanning. Script parp vl

sewchPater: [Fseipr Pubic | System|  ome |

| oK | Cancel | Help




Source Positioning

File Options Global 2D
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Trial 11 Trial 12

Dose Comp utati on, Implant Selection
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Choic e of Dose Grid Specific ation

Doze Grid Specifications
|Dose Grid Geometry for Trial “Trial_1°]
Lateral An-Past  Sup-nf Units
Resolution (pixel size): |I 0,100 |] 0100 |[ 0,100 em

[l 62 Lo picels
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Dimension (number of pixels): II 7

Qrigin: |I—u.zuu []—za:rs |[—z.saﬁ

ERREE EAEASH |Iu SN DensityFlience Grid Resokion:
Extend bottom slice of CT: [0 em | 4 Match Dose Grid - Specify

Automatic Grid Placement Manual Grid Placement | Display 2D

Cover Range of Slices... I e 4 Yes
Caver Selectad RQls.. | J A

Dismiss
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Individua | Source Coordinate s Shielding and QA
I
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Image Input and Data Transfe r Limited Dataset Specifica tion

Recommendations dispersed in TG-53/56/59/64

Scan phantoms with intern al fid ucials

Evaluate XYZ dimen sions, slice width, FOV

Define input/outpu t scope, set tolerances

Document tests, write up proced ures, refle ct




1-D Dosim etric Low -Ey Characteri zation HDR %°2Ir Isod ose Distri bution

LDR 252Cf Neutr on Isodose Distrib ution HDR 19?|r Isodo se Distributions




Summary

Demand ATP proc edures from manufacturers

Garbage-in, garbag e-out with RTP source data entry

Cover range of RTP variables for clinical use

Document tests, upd ate QA documents as-needed




