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Optimization of irradiation trajectory in omnidirectional irradiation space
considering risk organ dose and physical interference of equipment
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We have devised a method for determining the optimum irradiation trajectory
for a dynamic 3D rotary irradiation device that utilizes the degree of freedom of the treatment
device and peripheral equipment and have demonstrated the usability. A risk map was generated using
the presence or absence of geometrical passage of the treatment beam and the cumulative dose as an
index, and the rotational irradiation trajectory that suppresses irradiation to normal tissue was
automatically calculated. In the treatment plan using numerical data for lungs and brain, it was
confirmed that irradiation to high-risk areas was minimized and intensive irradiation was performed
to low-risk areas. In addition, we have implemented a device on the irradiation trajectory and a
collision detection simulator for the patient and evaluated the accuracy using an optical position
sensor .



1981 1 2016 37

28.5% 2
2
16
22
4
3
41t sr

(1)
(2)
3)

QA(Quality Assurance)
(1)

S/IW
CT(Computed Tomography)

(2)
3)

3

QA
@
DICOM CcT

R
0 (0] (Vero4DRT) -t<0<m



-n/3< ¢ <n/3

(0] Dgy Dgg = Xi—oWi X Dig¢
n w; Dig.¢
2
A
H(evd)) H(9|¢) = dlSt(9v¢)+I XD9,¢/Dmax
9 ’ d) I Dmax
dist(8,9)  dist(6,¢) = Rcos™*(sinfsin® +
cosfcosOcos(P — ¢)) 0 @ R
11 ] 11
‘P u >
0
@
21
N l D 91' ¢l
P P= Z?];Ol D9iv¢i
©)
3
NDI
Hybrid Polaris Spectra Polaris
1/60
Polaris 1/100mm Polaris
1.47m 1.856m 2.05m 2m
ICP Iterative Closest Point
R t Np P P p
a(i) R, v e?(Rt) =

UNp %y minyepll(p — Rq() + OII°
IcP

(R, t) (R*,t*) =argmine?(R,t)
(R, 1)



(Eclipse) 10
DVH(Dose Volume Histogram)
DICOM
2

/3

—n/3
0

DVH
Dose (Gy}
0 s et 15
100,
- |
2 1
;’ 80y
3 1
> |
g w0l
g 1
1 |
Z )
8 |
5 |
iy ST
€ | 2 Seeemmada.
~-
0 ~~‘~-
50 1000 500
Relatve dose [%)
DVH
DICOM

/3

—n/3

2

DVH

DICOM



)

Dose (Gy]

36
(VRT) (LONG) (RING)
(GANTRY) 4 ICP
RING(deg) GANTRY(deg) LONG(mm)
VRT(mm)
1 1 323-38mm
1 (mm)
RINGGANTRY| LONG |VRT
0 135 600 |-300 351 28
315 90 600 |-150 129 196
45 45 600 |[-300 273 235
310 135 1200 |-300 171 10
25 90 1200 0 127 45
45 45 1200 |-150 184 145
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