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Planning target volume margins for prostate intensity-modulated

radiotherapy using the real-time tumor-tracking radiotherapy system

(OTakuya Uehara", Takehiro Shiinoki®’, Yuki Yuasa'’, Masahiro Koike"’, Ryuji Kanzaki'’,

Shinji Kawamura®, Keiko Shibuya®

1) Department of Radiological Technology, Yamaguchi University Hospital
2) Department of Theraputic Radiology, Graduate School of Medicine, Yamaguchi University

[ Introduction] Real-time tumor-tracking radiother-
apy (RTRT) system is one of the effective tech-
niques of image guided radiotherapy (IGRT). In
our institution, the RTRT system is used to set up
the patients implanted three fiducial markers for in-
tensity-modulated radiotherapy (IMRT) of prostate
cancer. The purpose of this study is to evaluate
planning target volume (PTV) margins for prostate
IMRT with and without correction of intra—fraction
motion during treatment using the RTRT system.
[Methods] The nineteen supine patients who un-
derwent IMRT for prostate cancer using the RTRT
system were enrolled in this study. The patients
were positioned based on skin markers. After that,
those were repositioned in left-right (LR), anteri-
or—posterior (AP) and superior-inferior (SI) direc-
tions after the differences between actual and
planned isocenter positions were calculated and cor-
rected using the RTRT system. Those differences
were acquired before treatment delivery and dur-
ing treatment course. Three set-up methods of
IMRT for prostate cancer were simulated using ac-
quired data for the following situation (1) skin-
based set-up, (2) pretreatment set-up using three
fiducial markers and (3) pretreatment set-up using
three fiducial markers and correct intra—fraction
motion for each beam. Systematic and random er-
rors were calculated for these situations. PTV mar-
gins were calculated using Van Herk's formula and
compared.

[Results] For skin-based set-up, the required
PTV margins were 5.0 mm, 13.2 mm and 9.0 mm
in LR, AP and SI directions, respectively. For pre-
treatment set-up using three fiducial markers, the
required PTV margins were 1.4 mm, 3.4 mm, and
25 mm in LR, AP and SI directions, respectively.
For pretreatment set-up using three fiducial mark-
ers with intra—fraction motion correction for each
beam, the required PTV margins were 0.6 mm, 1.5
mm, and 1.3 mm in LR, AP and SI directions, re-
spectively. Figure 1 shows the isocenter placement
errors (in mm) of three methods, along (a) : SI

o

and AP axes, and (b) : SI and LR axes. The outer
box shows PTV margins. (1) set-up based on skin
markers (2) set-up using three fiducial markers
with inter—fraction motion (3) set-up using three
fiducial markers and correct intra—fraction motion
for each beam.
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Fig.1 The isocenter placement errors of three methods

[ Conclusion] Our research has shown that correc-
tion of intra-fraction motion of prostate in each
beam using the RTRT system and PTV margins
were reduced, suggesting that further investigation
may be required to apply the PTV margins in clini-
cal setting.
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