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Introduction
In recent years, Deep Inspiration Breath Hold (DIBH) has become
a popular treatment for left-sided breast cancer patients. There are
a variety of methods that are used for treating with DIBH
including Volumetric Modulated Arc Therapy (VMAT) and
Flattening Filter Free (FFF) arcs. However, there haven’t been
many studies comparing the differences between VMAT and FFFVMAT. The objective of this study was to dosimetrically compare
VMAT and FFF-VMAT plans in left sided breast cancer patients
of varying physical characteristics to see if dosimetric differences
exist between these two plans.

Materials and Methods
Six (n=6) breast cancer patients with varying physical
characteristics were retrospectively planned using Monaco TPS.
For each patient, a plan with two 6MV arcs and one with two 6MV
FFF arcs were planned according to the NRG 1005 protocol
guidelines. Both the VMAT and FFF-VMAT plans prescribed a
dose of 50 Gy in 25 fractions to the PTV and both plans were
normalized to so that at least 90% of the PTV volume received
90% of the prescribed dose. For each plan the dose to the organ at
risk (OAR) parameters for the lungs, heart, and contralateral
breast, were evaluated. Furthermore, the treatment delivery time
was measured by delivering the plans to an empty vault. Statistical
differences were evaluated with paired t-test and a significance
level of p <0.05.

Figure 1: Dose volume histogram (cGy) – for sample patient displays similar coverage to the PTV and shows minor differences in OARs between VMAT And FFF.
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Figure 2: Representative axial slices of A) VMAT B) VMAT-FFF.

Results
There were no statistically significant differences in the PTV
coverage, mean doses and maximum doses to OARS, or treatment
delivery times. A statistically significant difference (p<0.05) was
found between the average number of monitor units for the VMAT
(913MU) and VMAT FFF (1187MU) respectively.

Table 1: VMAT vs FFF – Comparison of mean and max dose to OARs.

Table 2: VMAT vs FFF – Comparison of Treatment time and Monitor units

Conclusion
This study investigated whether dosimetric differences between
FFF and VMAT FFF exist. As demonstrated with P values, the
only statistically significant difference was observed on the number
of monitor units between VMAT and FFF. Both VMAT and
VMAT FFF achieved the same PTV coverage and similar doses to
OAR.
Table 3.: VMAT vs FFF – Comparison of volumetric dose to OARs.
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