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Craniospinal Irradiation (CSI) is a form of radiation therapy »  Four optimization structures were created in to achieve optimal normal tissue * Due to the rarity of these cases, only 15 cases were found dating back to 2011.
that delivers dose to the brain and entire spinal canal. sparing and conformity, Figures 5-8 show the 4 optimization structures.
Historically, CSI was treated with lateral fields for the brain, | « Acreative method where the Brain was virtually reconstructed allowed us to

expand our sample set: 6 patients treated for Total Lymphoid Irradiation, where the
entire spinal cord and half the brain had been scanned, were modified and planned
for CSIl. See Figure 9.

and AP and/or PA fields for the spine. Modern techniques
using static IMRT or VMAT with auto-feathering techniques Figure 5 OptiPTVSpine- 1 mm.
have been developed to improve dose conformality, thereby gﬁﬁ:smn laterally ONLY on the PTV
sparing more normal tissue.

Due to the nature of these cases, the planning time window
IS often constrained, and the use of inverse optimization
requires time.

Figure 6: Avoid Face- From top of orbits to bottom of
chin; 2 cm. cropped from the PTV Total CSI

For this study, a RapidPlan™ (v16.1, Varian Medical

Step 1- Duplicate the Step 2- Use a 3D Step 3- Use the Extract Wall

Systems, Palo Alto, CA) knowledge-based model was

created to assist in reducing the planning time and tested superior most slice 10- brush to follow the tool to create a 1 cm. ring

by a group of dosimetrists to assess time savings. 15 cm superiorly curvature of the head directly inside the exter_nal to
to create the external create the scalp. Override

- this structure to the average
HU of the skull.

Figure 1: Sagittal view of a VMAT total CSI plan Figure 7: Avoid Throat- From bottom of chin to top
of suprasternal notch; 2 cm. cropped from the PTV

M et h 0 d S Total CSI

Step 5- Contour
everything
outside the
External in the
duplicated slices
and convert to the
HU of air

« Twenty-one patients were retrospectively selected for inclusion in the RapidPlan™
knowledge-based model. Version: 16.1.2 of Eclipse

« A CSI VMAT plan was created for each patient in Eclipse (Varian Medical Systems,
Palo Alto, CA) for a TrueBeam linear accelerator equipped with a Millenium 120
MLC.

Figure 8: Ring- Aring encircling the PTV Spine, 1
cm. away from this volume, assisted with high
dose conformity

Step 4- Use the Extract Wall tool to
create another 1 cm. ring directly
Inside the Scalp to create the Skull.
Override this structure to the
average HU of the skull.

« Each plan consisted of three isocenters: brain, upper spine, lower spine. The brain

Isocenter utilized three full arcs (6 or 10 MV), while the upper spine and lower TOtal CSI MOd el Stru ctures an d Obj eCtiveS Figure 9: Steps to create a virtual brain to increase sample size.

spine plans each utilized two arcs (10 MV).

| o | | | | » The primary objective during optimization was to provide adequate target coverage: Discussion — Iime Savin gS

All 3 isocenters were optimized in a single plan with autofeathering using P.O. V100>90% for all 3 PTV's, Figure 10. The D90% and D95% were controlled as to not | | | |
16.1, Figure 2. _ X protrude into the vertebral bodies, to spare bone marrow.  Prior to use of the Rapld_PIan model, it would take multiple days to plan these cases
due to the large calculation volume.

« The final plan was divided into three plans * Once each plan was completed for each patient, it was uploaded to the model.
(Brain, Upper Spine, Lower Spine) for Table 1: Optimization Objectives in the RapidPlan

delivery purposes. e Model Code Objective Volume Dose (%) | Priority
Structure )

| _ = . « Two independent dosimetrists were able to create optimal plans in approximately 5
» TheY jaws were adjusted to overlap by o P Bl optimizations.
autofeathering properly. See Figures 3 and i . - . ..
4 for beam egofnefr Y J calculation model P.O. 16.1.2 This model has now been utilized on live clinical plans, where a plan that would
J Y- initially take multiple days, took only one day.
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Figure 3. Beam geometry settings
PTV Total CSI
* To avoid dosimetric uncertainty from _ _ — _ _
Figure 10: DVH with all 3 PTVs (PTVSpine, PTVBrain, and PTV Total CSI)

treating through the arms, avoidance
J 9 WATENEEM  (Contro) Mean 0 30% 100 receiving a V100 of at least 90%

sectors were utilized. AveTe T
« Avoidance sectors were consistent in all CO NC | us | Oon

plans: 240-310 and 50-120 degrees e (713 Mean

were used for the upper and lower spine Heart | | |
isocenters of every patient. = Due to the infrequency of CSI cases and large calculation volume, it can be

BUCIEANM (7205  Mean Geneated 50 challenging even for an experienced planner to create an optimal VMAT plan with a
i uick turnover period.
. Avoidance sectors also helped to ciane, R - (0 Mean  Generated 50 G P
minimize the lung dose. . | | | | | | |
_____ = Multiple dosimetrists validated the RapidPlan on numerous patients demonstrating
BGETCIENGEN - (59799 Mean [ [Generated | 50 |  optimal plans could be created in a shorter duration.

) ¥ - No avoidance was used for the brain Ring
. _ . . Isocenter. _ . .
Figure 4: Overlap region with jaws * The use of a RapidPlan for VMAT Total CSI has resulted in decreased planning
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« A minimum of 15 optimizations were typically required before an optimal, treatable
plan that met the physician’s requirements, could be achieved.
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