INTRODUCTION

GBM is the most common primary malignant brain
tumor in adults. In radiotherapy of GBM the
prescribed dose is 60 Gy which making it difficult to
spare organs at risk [1].

Volumetric modulated arc therapy (VMAT) is an
advanced radiotherapy technique that offers high
conformity of the dose which makes it highly
sensitive to patient setup error [2].

Human lens is one of the most sensitive tissue to
radiation that has maximum tolerance limit 7 Gy and
their high mobility can lead to deviation between the
planned and delivered dose [3].

AlM

This study aims to prove the benefit of using lens
planning risk volumes (PRV), and its effect on target
evaluation parameters [homogeneity index (HI),
conformity index (Cl) and paddic conformity index
(PCI)] in glioblastoma.

MATERIALS

Ten GBM cases with 60 Gy prescribed dose were
planned for treatment with 2 VMAT dual arcs using
6 MV photons with HD 120 MLC. The plans were
calculated using Eclipse treatment planning system
with Anisotropic Analytical Algorithm (AAA) photon
dose calculation algorithms.

For evaluation, DVH statistics used to get lens
maximum dose and target HI, Cl and PCI which
calculated by the following relationships:

HI=D2/D98 (1) cr =212 (9

PTVPD: PTVPD
PCI = X (3)
PTV PIV

Where PTV (PD) refers to the PTV coverage at the
prescription dose and PIV represents prescription
isodose surface volume.
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METHOD

PLANNING AND UNCERTAINTY

/ Basic plans \ /

* Eye lens constrain set
directly to eye lens in the
optimization process (L
plan), Figure (1).

Shifted plans \

 To simulate a lens position
uncertainty we applying
an isocenter shift of 3mm
toward the lens (L plan -

« Eye lens constrain set to LPRV plan).

lens PRV in optimization - Calculating the plans

\process (LPRV plan). / \without re-optimization. /

COMPARISON

ﬁBasic plans (L plan and LPRYV plan) comparison for eye Iens\
maximum dose was performed to evaluate PRV benefit
without setup error.
« Shifted plans comparison for eye lens maximum dose was
performed to evaluate PRV benefit in setup error (lens
position uncertainty).
» Basic plans comparison for target evaluation parameters to
\estimate the effect for using lens PRV. -

RESULTS

The study revealed that the maximum dose to both of eye lens
decreased by using lens PRV in optimization process instead of
the lens only, chart (1).

For uncertainty effect the lens maximum dose in (L shifted plan)
increased higher than tolerance limit 7 Gy in about 60% of the
patients, while for (LPRV shifted plan) the maximum dose exceeds
tolerance limit in only 5% of the patients, chart (1).

On the other hand the measurements show there is no noticeable
effect on target evaluation parameters between (L and LPRV
plans) for HI, Cl, and PCI table (1).
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Figure 1. Constrains set to lens PRV instead of lens in optimization process.
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Chart 1. Comparison between the average of lens maximum doses in all
plans.
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Table 1. Comparison of HI, Cl, and PCI for (L and LPRV) plans in all cases:

“index | Plan | Average | Minimum [Maximum

L plan 1.014 1.002 1.034
LPRV plan 1.014 1.002 1.034

cl L plan 0.988 0.981 0.992
LPRV plan 0.987 0.978 0.995

L plan 0.788 0.714 0.884

PCI
LPRV plan 0.778 0.703 0.878

CONCLUSIONS

VMAT is an advanced technology has greatly conformal nature for
dose distributions that make it highly sensitive to the patient
uncertainty.

The present study analysis of using lens PRV structure in planning
process shows that not only reducing in lens maximum dose but
also still save in position uncertainty till 3mm which add another
benefit for using lens PRV in GBM patients.

Furthermore, there is no effect on target evaluation parameters (HlI,
Cl, and PCI) for using the lens PRV instead of the lens.

REFERENCES

1. Miranda A et al Breaching barriers in glioblastoma. Part |: molecular
pathways and novel treatment approaches. International journal of
pharmaceutics. 2017, 531:372-388.

. Wolff D et al Volumetric modulated arc therapy (VMAT) vs. serial
tomotherapy, step-and-shoot IMRT and 3D-conformal RT for treatment of
prostate cancer. Radiotherapy and oncology. 2009, 93:226-233.

. Lee S et al Physical and Radiobiological Evaluation of Radiotherapy
Treatment Plan. Evolution of lonizing Radiation Research. InTech; 2015.

CONTACT INFORMATION

Mahmoud Alfishawy
Email: m_alfishawy@yahoo.com



http://www.tcpdf.org

