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INTRODUCTION

This work presents the development of a RayStation program created
to run a customized adaptation of the original RayStation Automated
Breast Planning (ABP) module. With the RayStation automated breast
planning system embedded as the base of the developed and
customized system, the new scripted workflow bypasses the
RayStation auto breast contouring element to use a physician contour
trained atlas-based segmentation program. It also incorporates a
different dose normalization and scaling schema to deliver more
coverage to the breast. Finally, it selects customized settings and plan
specifications optimized to suit the specific clinic’s needs. The
development of this system was necessitated by the desire to
implement automated planning in a clinic where physicians use
different planning criteria than is inherent to the RayStation module.
Additionally, the desire for contours specific to in-house physicians
was expressed after early RayStation automated breast plans were
found to contain conformality issues. With this in-house developed
scripted workflow, we have found that a tangent breast plan can be
created, from CT simulation to physician approval in under 20
minutes, with only 8 minutes of active time.

AlM

Automation is a powerful tool, but the raw RayStation system does
not provide compatibility with all clinics. The hope is that the impact
of this work will pave the way for widespread customization and
development of this program across various clinics.

METHOD

Development of customized clinic-specific adaptation to the

RaySation auto breast system:

* Module developed as a complete scripted workflow from CT-sim to
physician plan approval.
New physician-trained atlas-based segmentation system developed and
looped into scripted workflow to bypass raw RayStation contouring
module.
Incorporates a different dose normalization and scaling schema to deliver
more coverage to the breast.
Selects customized settings and plan specifications optimized to suit the
specific clinic’s needs

Plan and workflow comparison between clinical dosimetry plan,

new adapted ABP plan, and raw RayStation auto plans:

* 14 clinical patients CT-sim'd with auto breast fiducial/wiring.

* Patient planned by dosimetry, raw RayStation auto module, & newly
developed customized auto breast scripted workflow.
Plans compared based on efficiency (active planning time, total planning
time, total time from CT simulation to physician approval), plan quality
(coverage, hot spot, dose to organs at risk), and contour quality (dice
similarity between raw RayStation auto contouring &new atlas-based
customized segmentation, physician contours as gold standard).
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Table 2: Dice coefficient organ at risk values comparing the new
contouring system with physician hand contours. Percent improvement
between the dice values for the new system and the respective raw
RayStation ABP contours.

Dice Similarity Coefficient Comparison - New Automated Breast Program

Dice Coeff Value - New Auto (% Improvement - New vs. Raw RayStation

Heart Left Lung | Right Lung
0.902 0,972 0.977

Heart Left lung | Right Lung
0.73%% 3.64% 1.91%

Figure 1: Diagram of workflow improvements, with average time totals, from current clinical to new automated planning workflow.

Table 1: Average difference in dose to organs at risk
between the newly adapted auto breast system and
conventional plans.

Dose Difference

Criteria | ea ito-Conventional)

hMean Heart
Max Heart
Heart D20
Heart D10
Ips Lung D20
Max CTV

Figure 2: Comparison of raw RayStation auto contours (A-C blue), new atlas-based program
contours (D-F green), and physician contours (D-F red) in the left lung for axial (A, D), sagittal

(B, E), and coronal (C,

F) views.

CONCLUSIONS

The newly developed institution-customized RayStation Automated Breast Planning
module provided organ at risk dose reduction and dramatic workflow
improvements compared with the current clinical workflow. Compared with the raw
RayStation automated breast planning module, our adapted system improves
efficiency, plan quality, and contour quality. The development and customization of
this program to suit specific clinical needs demonstrates the potential for
improvement upon the “one size fits all” model that the RayStation automated
breast module represents in its current state. The hope is that the impact of this
work will pave the way for widespread customization and development of this
program across various clinics.
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