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AAPM Recommendations on 3-D, CT-based treatment planning, dosimetry and quality management for accelerated partial breast irradiation using intracavitary brachytherapy
A. Description of the problem, scope of material and main goals of the Task Group
The overall goal of this task group will be to provide AAPM guidelines for commissioning CT-based treatment planning, plan evaluation, delivery, uncertainty analysis, and QA processes for 3-D CT-based intracavitary brachytherapy for accelerated partial breast radiotherapy (APBI). 
B. Overview of the rationale for forming the Task Group on this topic relative to timing and content

Intracavitary brachytherapy forms a common approach for accelerated partial-breast irradiation. The ASTRO consensus document (I. J. Radiation Oncology Biology Physics Volume 74, Number 4, 2009) provides information of the procedure and the dosimetric goals that formed the basis for the NSABP/RTOG protocol.  Despite the large number of patients entered onto the protocol, there are no guidelines on dosimetry procedures or quality management recommendations, or a compilation of comparisons of dosimetric characteristics of the various applicators. A forthcoming ASTRO White Paper on high dose-rate brachytherapy safety and quality calls for such a document for APBI. Such a report would be analogous to TG 64 and TG 137 for transrectal-ultrasound guided prostate implants. The quality management recommendations would come from applications of the TG 100 approach. 

The particularities of this treatment technique are not currently addressed by other task group and committee reports.

1. The reports dealing with general brachytherapy (TG 56), general HDR brachytherapy (TG 41 and TG 59) and general QA (TG 40) certainly apply as necessary but not sufficient.
2. GEC-ESTRO reports on 3D-image guided brachytherapy focus on gynecological applications and are particular to that anatomy and related applicators. 

3. The forthcoming report of TG 182 on electronic brachytherapy will be focusing on general quality management for such units but will not be considering breast applications in particular, and what will be discussed in that report will not be generally applicable to other applicators used with iridium-based HDR units.

C. Description of the Task Group per Task Group definitions

This task group will address planning/dosimetry and quality assurance issues related 3-D CT based intracavitary brachytherapy treatment planning and QA for APBI. This task group is in the category of new technology as defined by the Therapy Physics Committee and will be making recommendations for clinical practice. This task group will coordinate with TG 182 to avoid redundancy.
D. Specific list of well defined charges
1. 
Review the literature/vendors’ guidelines 3-D CT-based intracavitary brachytherapy with special focus on for APBI using current intracavitary applicators 
2
Develop a consensus on clinical workflow for the implementation of 3-D CT-based intracavitary APBI brachytherapy
3. Develop a consensus on a minimum set of initial QA procedures for clinical implementation of 3-D CT-based intracavitary breast brachytherapy 
1)
Define initial QA for applicator

a.
Physical integrity
b.
Verification of source-position accuracy on each lumen
c.
Acceptable uncertainty of a catheter length 

2)
Define initial QA for CT-based treatment planning 

a.
Verification of physical dimensions of applicator in CT datasets
b.
Verification of applicator reconstruction accuracy
c.
Verification of DVH
d.
Recommendation on the optimal concentration of image contrast medium in the imaging of applicator for less dose perturbation and improved accuracy in reconstructed volume 
4. 
Provide recommendations on dosimetry and CT-based planning and plan evaluation of HDR image-based APBI brachytherapy including the following issues:
1)
Determination of appropriateness for treatment planning based on CT simulation

2)
Contouring standards 
3)
Definition of critical structure doses based on volumetric information (DVH)

4)
Volume optimization for an optimal dwell time distribution
5)
Plan evaluation using a standard set of dosimetric quantities
6)
Dosimetric impact of applicator rotation and methods to verify application rotation
7)
Dosimetric impact of the effects of inhomogeneities in the applicator and media

8)
Dose uncertainty of TG-43 formalism compared to model-based algorithm (BrachyVisionTM AcurosTM) and MC simulation
9)
Verification imaging prior to each fraction

E. Brief outline of the report as intended by the proposed chair

I. Introduction – Intracavitary HDR brachytherapy for APBI
II. Clinical workflow in a current application
III. QA program guidelines: applicators, imaging system, treatment planning system including initial quality control program, commissioning and routine QA procedures
IV. CT-based treatment planning and plan evaluation standards
V. Dose uncertainty (dose calculation algorithm and device rotation issue)
VI. Applicator verification and delivery
VII. Recommendations
F. Proposed sunset date

December 2016
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H. Timeline to monitor acceptable progress

1) Time to a completed outline of tasks and assignments: July 2012

2) Time to first complete draft: July 2013
3) Time to a first reviewable draft for Special Brachytherapy WG 2014
4) Time to a reviewable draft by TPC: February 2015
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