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[0 #(Purpose)]

The increase of dosc rate and the decrease of out-of-ficld dose can be expected for FFF beams and lead to effective and safety
radiotherapy. On the other hand, the bell-shaped dose profile is thought to be a factor of negating these advantages especially in a
large field, Evaluating the influence of the profile of FFF beams on the plan quality (dose homogeneity and conformity of targets,
dose constraints to organs) and physical parameters of IMRT (MU values, number of segments and the distribution of segments in
the irradiated ficld) for large and complex target volumes is essential for the clinical use of FFF beams. Our study investigated the
effect of the beam profile on the physical parameters by comparing the treatment plans of head and neck SIB-IMRT created for
use with flat and FFF beams. In addition, we assessed the relations between the location of isocenter and physical parameters for
FFF beams.

(70 B TN A (Methods/Results))

[Methods] Treatment plans for I3 patients with head and neck cancer were created using the XiQ (version 4.8) treatment
planning system (Elekta, Stockholm AB, Sweden) with the superposition algorithm and the segment weight optimization using a
dose grid reselution of 2.0 mm in each direction, in fixed-gantry step-and-shoot delivery of the Siemens Artiste (Siemens
Heaithcare, Miinchen, Germany). Minimum segment size, MU values, which are deliverable in the IMRT, were set to 2.0 x 2.0
cm? and 5 MU, respectively. Seven gantry angles were used (Oc, 51e, 102¢, 153<, 207+, 258°and 309¢) for head and neck IMRT,
Two kind of treatment plans were created for each patient for retrospective analysis. One is with flat beams and another is with
unflat beams, Then we compared parameters obtained by two different plans, The energies of primary electrons are 7 MV for FFF
beams and 6 MV for flat beams, the physical characteristics of which are similar with regard to depth-dose curve, energy
spectrum and surface dose. This similarity makes it possible to evaluate the effect of beam profile alone.

[Results] No significant differences were found in the plan quality. The isocenter locations do not affect the physical parameters
for FFF beams. It has been confirmed that the number of segments and MU values were 40% higher with FFF beams than with
flat beams (p < (.05}

#  §%(Conclusion))

We investigated the influence of flat and FFF beam shape, and the isocenter location for FFF beams on the physical parameters
of head and neck SIB-IMRT. Tt was revealed that the number of segments and MU values were 40% higher with FFF beams than
with flat beams, and significant difference in the physical parameters for FFF beams with different isocenter locations was not
observed. In addition, the conical beam profile of FFF beams required additional modulations in various regions inside the
treatment volume compared with flat beams and the increase in these parameters may cause longer irradiation times with FFF

beams, indicating that flat dose pro-file is more suitable for IMRT with large and complicated target volumes.
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