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Introduction

Volumetric-modulated arc
therapy (VMAT) beams
deliver dose as the gantry
rotates in a continuous
arc. A smaller gantry
spacing between control
points (CPs) requires
more CPs per arc which
can potentially improve
the accuracy to the dose
calculation but can also
increase optimization time
and computational
resources needed for
planning.

Currently, our institution
uses two degrees of
gantry spacing between
CPs. This study
investigates the benefits
and feasibility of
increasing gantry spacing
to four degrees between

CPs.
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Methods

Sixteen cases treating
various treatment sites
were chosen which had
clinically approved plans
with two-degree spacing
between CPs in
RayStation. These plans
were reoptimized with
four-degree gantry
spacing that meets or
exceeds the target and
organ at risk (OAR) goals
achieved by the clinical,
two-degree VMAT plan.

For each case the two-
and four-degree plans
were compared using
dose distributions, dose-
volume histogram (DVH)
plots, dose statistics, and
total monitor units.
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ID % Difference between 2° and 4°

Site Case1 Case2 Case3 Case4d
HN 532% 0.29% 1.62% -22.81% 5
CNS -0.23%  0.7% 3.29% -3.41% %
THOR -3.28% 6.02% -0.67% 2.98% —
Gl 1.67% 4.48% -3.63% 12.63%

ID % Difference between 2° and 4°

Site 2 4 % Diff Avg
HN 564.75 587.7 -4.063% 5
CNS 539.43 512.49 5.0% %
THOR 851.16 736.54 13.46% N
Gl 485 502.62 -3.63%

The listed values are the average MUs of the four cases per site***

Homogeneity Index (HI) Comparison

Site 2 4 % Diff Avg
HN 0.116 0.115 -0.862% o
CNS 0.121 0.125 3.306% &
THOR  0.076 0.088 15.789% @
Gl 0.096 0.113 17.708%

The listed values are the average Hls of the four cases per site***

Results

For all cases, the
resulting four-degree plan
achieved similar target
coverage and OAR
constraints as the clinical,
two-degree plans. In 11 of
16 cases the number of
MUs prescribed in the
four-degree plan were
less than the
corresponding two-
degree plan.

Conclusions

These findings suggest
that a gantry spacing of
four degrees between
CPs does not
compromise OAR
constraints or target
coverage and could be
used for all clinical VMAT
planning moving forward.
The reduction of
computational workload
allows clinically
acceptable treatments
plans to be developed in
less time while requiring
fewer computational and
personnel resources
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