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Introduction

Results

The current planning process for prostate, GBM
(glioblastoma multiforme) and lung plans may
be time consuming due to a process of trial and
error. In this study, the user defines objectives in
order to obtain adequate coverage of the tumor
volume; however, less time is spent on obtaining
a maximum value for the prescription dose. The
purpose of this study is to allow the maximum
dose constraint to be relaxed in several prostate,
GBM, and lung plans, while priority is given to
the dose constraints of normal tissue. By
allowing the computer system to focus less on
the maximum dose constraint, the organs at risk
are prioritized and the dose constraints to these
structures improve, which is an efficient process
and advantageous for the patient.

The following tables and charts show the decrease in
the average mean dose for critical structures per trial.

Methods and Materials
The Philips Pinnacle © v.9.6 planning system
was used for treatment planning. A total of 11
patients were selected retrospectively for this
study including: 4 patients with prostate cancer,
4 patients with glioblastoma multiforme (GBM),
and three patients with lung cancer. All the
treatment plans were planned with VMAT. In
addition, each plan was created to attain the
same tumor coverage and constraints on organs
at risk. The maximum prescribed dose
constraint for each plan, was relaxed from
approximately 105% (trial 1) of the prescribed
dose to 110% (trial 2), then 115% (trial 3), and
120% (trial 4) of the prescribed dose, while
maintaining the adequate coverage of the tumor
volumes, and giving priority to lowering the dose
to normal tissue. The prostate plans were
prescribed to 79.2 Gy in 44 fractions, the GBM
plans were prescribed to 60 Gy in 30 fractions,
and the lung plan were prescribed to 63 Gy in
35 fractions.

Typical results for maximum dose to the
PTV for each plan.

Discussion/Conclusion
In the prostate plans, the average mean dose for the
bladder, rectum, and femoral heads was reduced in
trial 4 in comparison to trial 1 by a significant margin
which would ultimately be advantageous to the
patient in reducing toxicity to the bladder and rectum,
and reducing the occurrence of negative side effects.
In the GBM plans, the most significant change can be
seen in the data for the right and left optic nerves and
the chiasm, in which the dose to these structures was
reduced about one third in trial 4 when compared to
trial 1. In addition, each trial indicated a reduction in
dose for normal brain tissue, which further reduces
the risk of radiation induced necrosis3. Finally, in
analyzing the data for each lung plan, the results
indicated a substantial reduction in dose to the total
lung volume for each constraint (V5, V10, and V20)
as the maximum dose was escalated for trial 4 (about
a third less dose when compared to trial 1).
Considering that many alternative treatment options
result in successful treatment outcomes while utilizing
heterogeneous dose distributions, this research
shows that there may be opportunity to lower doses
to nearby organs at risk by relaxing maximum dose
constraints within the PTV. It is likely that this is more
appropriate for certain anatomical sites and is based
on the ability to define and localize to the area of
interest.
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