


- 55 -



- 56 -



- 57 -



- 58 -



- 59 -



- 60 -



- 61 -



- 62 -



- 63 -



- 64 -



- 65 -

0.1

1

10

10
5

10
6

10
7

10
8

 (
1
0
 b

a
tc

h
es

)

photons/mm2

1 MeV photons
field = 1 mm sq
d = 10 cm

1 MeV 1 mm×1 mm

10 cm 1 mm3

10

3-1-3

X CT

%

 tradeoff

t

n

2

1
t



- 66 -

d  [%] n

4

2

10
d

A
n

v e

A  [cm
2
] v  [cm

2
]

 [cm
-1

]

3-1-4 1 mm× 1 mm 1 MeV 10 cm

1 mm
3

10

1% 3 10
6

10 

cm× 10 cm 10
4

X

1 3 10
-5 

[photon cm
-2

]



- 67 -

target 

primary collimator 

flattening filter 

monitor chamber 

mirror

secondary
collimiator
  (jaw) 

3-1-5

3-1-6

3-1-7



- 68 -

1 1

3-1-8 1

3-1-9

1

jaw secondary 

collimator

MLC jaw

2

MLC

3.1.3



- 69 -

0

20

40

60

80

100

120

0 50 100 150 200 250 300 350 400 450

depth [mm]

d
o
s
e
 [

p
e

rc
e
n

ta
g
e

]

0E+00

2E+01

4E+01

6E+01

8E+01

1E+02

1E+02

-100 -50 0 50 100

Distance [mm]

d
o

s
e

 [
p

e
rc

e
n

ta
g

e
]

1E+00

1E+01

1E+02

1E+03

1E+04

1E+05

1 10 100 1000



- 70 -



- 71 -



- 72 -

A

Linac

(24 MV, 6 MV)

CTRTx 

(120 kV) 

A - - 

B

C

D

< ±0.1 % < ± 0.1 % 

E < ± 0.2 % +0.9 % ( )

F < ± 0.2 % +1.9 % ( )

G < ± 0.4 % -2.6 % ( )

H < ± 0.1 % +1~4 % 

I +2.4%( ) +2 ~14 % 

J  +2.5%( ) +2 ~14 % 



- 73 -



- 74 -



- 75 -



- 76 -

80cm



- 77 -

0 2 4 6 8 10

EX with 10x10cm
2
 field @CCC

f
l
u
e
n
c
e
/
M
e
v
/
i
n
c
i
d
e
n
t
 
p
a
r
t
i
c
l
e
 
/
c
m
-
2
M
e
V
-
1
�
1
0
-
6

energy /MeV

5

4

3

2

1

0

0 10
0

1 10
-6

2 10
-6

3 10
-6

-40 -20 0 20

SAD=100cm

a
i
r
 
k
e
r
m
a
 
/
p
a
r
t
i
c
l
e

Distance [cm]



- 78 -

TxTyxSyxS yj /)(),(),( 0



- 79 -



- 80 -



- 81 -



- 82 -



- 83 -



- 84 -



- 85 -

(a) (b )



- 86 -

I
las



- 87 -

las
n

e pl

µ

las
/2

las
=

las
=10

pl
=0.1…5

n
e
=1…100 n

cr
n

cr
= m

e
c

2
/

2
e

2

I=10
20

…10
22

 W/cm
2

 =n
e pl

n
e pl



- 88 -

opt
<

opt

>
opt

=
opt

<
opt

>
opt

opt opt
3+0.4 I

1/2

opt

pl
, n

e



- 89 -

bb

ddc

a



- 90 -

A B C

PET

BCRT

15
O

11
C

15
O

11
C

15
O

11
C

15
O



- 91 -

(1)

Harvard AAPM 3-2-8

Neural network Kalman filter linear prediction 

model simple extrapolation

(2) ( )

3-2-9

gating window

(3) X 3-2-10



- 92 -

X

Imaging Rate: 3Hz
Sup-Inf motion shown

Prediction of respiratory motion by black box prediction methods

Inter-fractional and intra-fractional difference of 

Trajectory of the fiducial markers



- 93 -

(1)

(2)

RISA



- 94 -



- 95 -



- 96 -



- 97 -

Hossain Deloar



- 98 -



- 99 -



- 100 -



- 101 -



- 102 -

Kunieda E, Deloar HM, Kishitani N, Fujisaki T, Kawase T, Seki S, Oku Y, Kubo A. Variation of 

dose distribution of stereotactic radiotherapy for small-volume lung tumors under different 

respiratory conditions. Phys Med. 2008 Apr 4; [Epub ahead of print] PMID: 18396083 

[PubMed - as supplied by publisher] 

Takeda A, Takahashi M, Kunieda E, Takeda T, Sanuki N, Koike Y, et al. Hypofractionated 

stereotactic radiotherapy with and without transarterial chemoembolization for small 

hepatocellular carcinoma not eligible for other ablation therapies: Preliminary results for 

efficacy and toxicity. Hepatol Res, 38:60-69, 2008. 

Kunieda E, Deloar HM, Takagi S, Sato K, Kawase T, Saitoh H, et al. Interface software for 

DOSXYZnrc Monte Carlo dose evaluation on a commercial radiation treatment planning 

system. Radiat Med, 25:309-314, 2007. 

Kawase T, Kunieda E, Deloar HM, Seki S, Sugawara A, Tsunoo T, et al. Experimental 

stereotactic irradiation of normal rabbit lung: computed tomographic analysis of radiation injury 

and the histopathological features. Radiat Med, 25:453-461, 2007. 

Bulanov SV, Esirkepov TZh: Comment on “Collimated Multi-MeV Ion Beams from 

High-Intensity Laser Interactions with Underdense Plasma”. Phys. Rev. Lett, 98, 049503 

(2007). 

Date H, Tomozawa H, Takamasa T, Okamoto K, Shimozuma M: Electrical conductivity of TiO2

thin film on insulator induced by radiation exposure. Japanese Journal of Applied Physics, 46, 

No.1, 417-419 (2007). 

K. Sutherland, S. Miyajima, H. Date: A simple parallelization of GEANT4 on a PC cluster with 

static scheduling for dose calculations. Journal of Physics: Conference Series, 74, 012020 

(2007). 

Saito, K., Kunieda, E., Narita, Y., Kimura, H., Hirai, M., Deloar, H. M., Kaneko, K., Ozaki, M., 

Fujisaki, T., Myojoyama, A., Saitoh, H.: Dose calculation system for remotely supporting 

radiotherapy. Radiation Protection Dosimetry 116, 190-195 (2006).

Shigematsu N, Takeda A, Sanuki N, Fukada J, Uno T, Ito H, et al. Radiation therapy after 

breast-conserving surgery. Radiation medicine. 2006 Jun;24(5):388-404. 

Nishio T, Kunieda E, Shirato H, Ishikura S, Onishi H, Tateoka K, et al. Dosimetric verification 

in participating institutions in a stereotactic body radiotherapy trial for stage I non-small cell 

lung cancer: Japan clinical oncology group trial (JCOG0403). Physics in medicine and biology. 

2006 Nov 7;51(21):5409-17. 

Nakahara T, Shigematsu N, Fujii M, Kunieda E, Suzuki T, Tanaka C, et al. Value of CT 

thallium-201 SPECT fusion imaging over SPECT alone for detection and localization of 

nasopharyngeal and maxillary cancers. AJR Am J Roentgenol. 2006 Sep;187(3):825-9. 

Kunieda E, Deloar HM, Kitamura M, Kawaguchi O, Shiba H, Takeda A, et al. Rotational and 

translational reproducibility of newly developed Leksell frame-based relocatable fixation 

system. Radiation medicine. 2006 Aug;24(7):503-10. 

Deloar HM, Kunieda E, Kawase T, Tsunoo T, Saitoh H, Ozaki M, et al. Investigations of 



- 103 -

different kilovoltage X-ray energy for three-dimensional converging stereotactic radiotherapy 

system: Monte Carlo simulations with CT data. Medical physics. 2006 Dec;33(12):4635-42. 

Aoyama H, Shirato H, Tago M, Nakagawa K, Toyoda T, Hatano K, et al. Stereotactic 

radiosurgery plus whole-brain radiation therapy vs stereotactic radiosurgery alone for treatment 

of brain metastases: a randomized controlled trial. Jama. 2006 Jun 7;295(21):2483-91. 

Schwoerer H, Pfotenhauer S, Jackel O, Amthor K.-U, Liesfeld B, Ziegler W, Sauerbrey R, 

Ledingham K.W.D, Esirkepov T: Laser-plasma acceleration of quasi-monoenergetic protons 

from microstructured targets. Nature, 439, 445-448 (2006). 

Esirkepov T, Yamagiwa M, Tajima T: Laser ion-acceleration scaling laws seen in 

multiparametric particle-in-cell simulations. Physical Review Letters, 96, 105001 (2006). 

Shirato H, Suzuki K, Sharp GC, Fujita K, Onimaru R, Fujino M, Kato N, Osaka Y, Kinoshita R, 

Taguchi H, Onodera S, Miyasaka K: Speed and amplitude of lung tumor motion precisely 

detected in four-dimensional setup and in real-time tumor-tracking radiotherapy. Int J Radiat 

Oncol Biol Phys. 64(4), 1229-1236 (2006). 

Date H, Sutherland K L, Hayashi T, Matsuzaki Y, Kiyanagi Y: Inelastic collision processes of 

low energy protons in liquid water. Radiation Physics and Chemistry, 75, 179-187 (2006). 

Oita M, Ohmori K, Obinata K, Kinoshita R, Onimaru R, Tsuchiya K, Suzuki K, Nishioka T, 

Ohsaka H, Fujita K, Shimamura T, Shirato H, Miyasaka K : Uncertainty in treatment of 

head-and-neck tumors by use of intraoral mouthpiece and embedded fiducials. Int J Radiat 

Oncol Biol Phys, 64(5), 1581-1588(2006). 

Sakuhara Y, Shimizu T, Kodama Y, Sawada A, Endo H, Abo D, Hasegawa T, Miyasaka K: 

Magnetic resonance-guided percutaneous cryoablation of uterine fibroids: early clinical 

experiences. Cardiovasc Intervent Radiol, 29(4), 552-558(2006). 

Katoh N, Shirato H, Aoyama H, Onimaru R, Suzuki K, Hida K, Miyasaka K, Iwasaki Y : 

Hypofractionated radiotherapy boost for dose escalation as a treatment option for high-grade 

spinal cord astrocytic tumor. J Neurooncol, 78(1), 63-69(2006). 

Nishio T, Kunieda E, Shirato H, Ishikura S, Onishi H, Tateoka K, Hiraoka M, Narita Y, Ikeda 

M, Goka T: Dosimetric verification in participating institutions in a stereotactic body 

radiotherapy trial for stage I non-small cell lung cancer: Japan clinical oncology group trial 

(JCOG0403).  Phys Med Biol, 51(21), 5409-5417(2006). Epub 2006 Oct 6. 

Berbeco RI, Nishioka S, Shirato H, Jiang SB: Residual motion of lung tumors in end-of-inhale 

respiratory gated radiotherapy based on external surrogates. Med Phys, 33(11), 

4149-4156(2006). 

Tomozawa H, Takamasa T, Okamoto K, Tujimura N, Date H ,Nakata J: A Novel Real-Time 

Dosimetry Technique Based on Radiation Induced Sueface Activation. Radiation Protection 

Dosimetry, 120, 373-377(2006). 

Sato, K., Kinase, S., Noguchi, H., Funabiki, J., Takagi, S., Sato, O., Emoto, Y., Sukehiko, K. :

Dose calculation using Japanese voxel phantoms for diverse exposure. The Monte Carlo 

Method: Versatility Unbounded In A Dynamic Computing World, Chattanooga, Tennessee, April 

17–21, 2005. , on CD-ROM, American Nuclear Society, LaGrange Park, IL (2005). 

Ohashi, T., Takeda, A., Shigematsu, N., Kunieda, E., Ishizaka, A., Fukada, J., Deloar, H. M., 

Kawaguchi, O., Takeda, T., Takemasa, K., Isobe, K., Kubo, A.: Differences in pulmonary 



- 104 -

function before vs. 1 year after hypofractionated stereotactic radiotherapy for small peripheral 

lung tumors. Int J Radiat Oncol Biol Phys. 62(4), 1003-8 (2005). 

Takeda, A., Kunieda, E., Shigematsu, N., Hossain, D. M., Kawase, T., Ohashi, T., Fukada, J., 

Kawaguchi, O., Uematsu, M., Takeda, T., Takemasa, K., Takahashi, T., Kubo, A.: Small lung 

tumors: long-scan-time CT for planning of hypofractionated stereotactic radiation 

therapy--initial findings. Radiology. 234(1), 295-300 (2005). 

: GTV .

. 17(1), 25-30 (2005). 

Shigematsu N., Shinmoto H., Ito N., Kunieda E., Takeda A., Ohashi, T., Kawaguchi O., Kawata 

T., It, H., Kuribayash S., Kubo, A.: Successful pregnancy and normal delivery after whole 

craniospinal irradiation in two patients. Anticancer Res. 25(5), 3481-7 (2005). 

, , , :

,  10-1, 19 28, 2005. 

Engelsman M, Sharp GC, Bortfeld T, Onimaru R, Shirato H. How much margin 
reduction is possible through gating or breath hold? Phys Med Biol. 2005 Feb 
7;50(3):477-90. 

T. Fujisaki, K. Kikuchi, H. Saitoh, N. Tohyama, A. Myojoyama, A, Osawa, A. Kuramaoto, S. 

Abe, T. Inada, T. Kawase and E. Kunieda: Effects of density changes in the chest on lung 

stereotactic radiotherapy. Radiation Medicine 22, 233–238, 2004. 

Deloar HM, Watabe H, Kim KM, Aoi T, Kunieda E, Fujii H, et al. Optimization of the Width of 

the Photopeak Energy Window in the TDCS Technique for Scatter Correction in Quantitative 

SPECT. IEEE TRANS NUCL SCIENCE. 2004;51(3):625-34. 

S.V. Bulanov, H. Daido, T.Zh. Esirkepov, V.S. Khoroshkov, J. Koga, K. Nishihara, F. Pegoraro, 

T. Tajima, M. Yamagiwa: Feasibility of using laser ion accelerators in proton therapy. “The 

Physics of Ionized Gases”, 22nd Summer School and International Symposium on the Physics 

of Ionized Gases, Invited Lectures, Topical Invited Lectures and Progress Reports, National 

Park Tara, Bajina Basta, Serbia and Montenegro, 23-27, August, 2004, AIP Conference 

Proceedings, Vol. 740, pp. 414-429 (2004). 

Aoyama H, Kamada K, Shirato H, Takeuchi F, Kuriki S, Iwasaki Y, Miyasaka K. Integration of 

functional brain information into stereotactic irradiation treatment planning using 

magnetoencephalography and magnetic resonance axonography. Int J Radiat Oncol Biol 

Phys.;58(4):1177-83, 2004. 

Shirato H, Oita M, Fujita K, Watanabe Y, Miyasaka K. Feasibility of synchronization of 

real-time tumor-tracking radiotherapy and intensity-modulated radiotherapy from viewpoint of 

excessive dose from fluoroscopy.  Int J Radiat Oncol Biol Phys.;60(1):335-41, 2004. 

Shirato H, Oita M, Fujita K, Shimizu S, Onimaru R, Uegaki S, Watanabe Y, Kato N, Miyasaka K. 

Three-dimensional conformal setup (3D-CSU) of patients using the coordinate system provided 

by three internal fiducial markers and two orthogonal diagnostic X-ray systems in the treatment 

room. Int J Radiat Oncol Biol Phys.;60(2):607-12, 2004. 



- 105 -

Sharp GC, Jiang SB, Shimizu S, Shirato H. Tracking errors in a prototype real-time tumour 

tracking system. Phys Med Biol.;49(23):5347-5356, 2004. 

Wu H, Sharp GC, Salzberg B, Kaeli D, Shirato H, Jiang SB. A finite state model for respiratory 

motion analysis in image guided radiation therapy. Phys Med Biol.;49(23):5357-5372, 2004. 

Ahn YC, Shimizu S, Shirato H, Hashimoto T, Osaka Y, Zhang XQ, Abe T, Hosokawa M, 

Miyasaka K. Application of real-time tumor-tracking and gated radiotherapy system for 

unresectable pancreatic cancer.  Yonsei Med J. 2004 Aug 31;45(4):584-90. 

Shirato H, Harada T, Harabayashi T, Hida K, Endo H, Kitamura K, Onimaru R, Yamazaki K, 

Kurauchi N, Shimizu T, Shinohara N, Matsushita M, Dosaka-Akita H, Miyasaka K.: Feasibility 

of insertion/implantation of 2.0-mm-diameter gold internal fiducial markers for precise setup 

and real-time tumor tracking in radiotherapy. Int J Radiat Oncol Biol Phys. 56(1), 240-7 May 1 

(2003). 

Neicu T, Shirato H, Seppenwoolde Y, Jiang SB.:Synchronized moving aperture radiation 

therapy (SMART): average tumour trajectory for lung patients. Phys Med Biol. 48(5):587-98 

(2003). 

S.V. Bulanov: Prospects and limits of laser particle acceleration. Dream Beams Symposium 

(Garching, 2007.02). 



- 106 -

34 p52 10/20 (2006).

p117 8/3-5 (2006). 

34 p52 10/20 (2006).

Saito, K., Sato, K., Kinase, S., Noguchi, H., Funabiki, J., Takagi, S., Sato, O., Emoto, Y., 

Sukehiko Koga : Dose calculation using Japanese voxel phantoms for diverse exposure. The 

Monte Carlo Method: Versatility Unbounded In A Dynamic Computing World, Chattanooga, 

Tennessee, April 17–21, (2005).  

Esirkepov T, Bulanov S, Daido H, Yamagiwa M, Tajima T: Scaling laws of the 

Terawatt-Petawatt laser ion acceleration. The 3rd International Conference on SUPERSTRONG 

FIELDS IN PLASMAS (Varenna, 2005.09). 

Shirato H: Stereotactic radiotherapy; Japanese experience. 47
th

 Annual Meeting of American 

Society of Therapeutic Radiation Oncology (USA, Denver, 2005.10). 

Esirkepov T, Bulanov S, Daido H, Yamagiwa M, Tajima T: Scaling laws of the 

Terawatt-Petawatt laser ion acceleration. The 3rd International Conference on SUPERSTRONG 

FIELDS IN PLASMAS (Varenna, 2005.09). 

Shirato H: Stereotactic radiotherapy; Japanese experience. 47
th

 Annual Meeting of American 

Society of Therapeutic Radiation Oncology (USA, Denver, 2005.10). 

S.V. Bulanov, H. Daido, T.Zh. Esirkepov, V.S. Khoroshkov, J. Koga, F. Pegoraro, T. Tajima, M. 

Yamagiwa: Feasibility of using laser ion accelerators in proton therapy, 22nd Summer School 

and International Symposium on the Physics of Ionized Plasmas SPIG 2004 (2004.08, Belgrade, 

Serbia and Montenegro). 

. , 2

28 , (2007). 

:

42 3

p31.B-8 1/11,(2007). 

, , , , , , et al. 

IMRT . 93 ; 2007 April13-15; 

.



- 107 -

Takeda A, Takeda T, Kunieda E, Sanuki N, Uetake A, Ohashi T, et al. Hypofractionated 

Stereotactic Radiotherapy for Small Hepatocellular Carcinoma Not Eligible for Other Ablation 

Therapies: Preliminary Results for Efficacy and Toxicity.  RSNA 93rd Scientific Assembly 

and Annual Meeting; 2007 Nov. 25-30; Chicago, Illinois;  

, , , , , , et al. 

IMRT3 . 15 ; 2007 March 

3; ; 2007. 

, , , , , , et al. SRT

. 15

; 2007 March 3; ; 2007. 

, , , , , , , :

, 91

, Vol.26 Supplement No.2 78-79, 2006 4 .

, : , 92

,  26 Supplement 3 64-65, 2006 9 .

:

, 34 ,

, 62 no.9, 1237, 2006 10 .

:

, 34

, , 62 no.9, 1239, 2006 10 .

:

, 34

, , 62 no.9, 1238, 2006 10 .

: .

34 , , 62 no.9, 1243, 2006

10 .

.

, ( ), 11 29 ,

(2006). 

. ,

, 2006 9 29 .

Hirai M.: Brief introduction of IMAGINE project. The Japan Taiwan Symposium on 

Simulation in Medicine. , 2006 12 13 .

, Kenneth Sutherland, Timur Esirkepov, Sergei Bulanov, James Koga, ,



- 108 -

, , , : .

91 , ( ) (2006.04). 

, , Kenneth L. Sutherland, : Bragg peak

0-88, 

4/7-9, (2006). 

, , Kenneth L. Sutherland, : Bragg peak

, 54 9/29-30, (2006). 

: .

,

,12/8, (2006) .

, , , , , , ,

, : MRI . 3

, (2006.6.23). 

: . 3

, (2006.6.23). 

: .

, (2006.11.15). 

Kenneth L. Sutherland, Date H: Monte Carlo Dose Simulations of Laser-Accelerated Proton 

Beams. 1
st
 Hokkaido International Crosscutting Symposium Molecular Bio-imaging and 4D 

Image-guided Radiotherapy. p11, 7/14-15, (2006). 

Date H, K.L. Sutherland, Hasegawa H: M. Shimozuma, Microdosimetric Study of Radiation in 

Bio-tissue: Electron Collision Processes in Water. World Congress on Medical Physics and 

Biomedical Engineering, (Seoul, Korea), 8/27-9/1, T12 S8 3641, (2006).

, , , , , .

. 19 ; 2006 November 

23-25; ; 2006. 

, , , , , . SRT with or without 

TACE as ablation for HCC : preliminary results 

19 ; 2006 November 23-25; ; 2006. 

, , , , , , et al. 

TACE . 42 ; 2006 7/6-7; ;

2006. 

, , , , , , et al. 

IMRT . 19 ; 2006 NOV. 23-25; ; 2006. 



- 109 -

, , , , , , et al. SRT

19 ; 2006 November 23-25; ; 2006. 

, , . .  JSMP92 

92 ; 2006 Sept 29-30; Fukuoka; 2006. 

Takeda A, Oooka Y, Sudo Y, Iwashita H, Aoki Y, Sasajima N, et al. The discrepancy between 

the intended isocenter and that from orthogonal linacgrams at the first fraction of CT-guided 

body SRT.  1st Hokkaido International Crosscutting Symposium MOLECULAR 

BIO-IMAGING AND 4D IMAGE-GUIDED RADIOTHERAPY; 2006 July 14-16; ;

2006. 

Kawase T, Kunieda E, Tsunoo T, Seki S, Deloar HM, Ogawa EN, et al. Experimental 

stereotactic irradiation of normal rabbit lungs with a new computed tomography-type 

kilovoltage X-ray radiotherapy machine.  European Society for Therapeutic Radiology and 

Oncology 25th (ESTRO25); 2006 October 9; Leipzig, Germany; 2006. 

Kawase T, Kunieda E, Tsunoo T, Seki S, Deloar H, Ogawa EN, et al. Preliminary experience of 

stereotactic radiation to normal rabbit lung with a new computed tomography-typed 

radiotherapy machine with kilo-voltage X-ray.  1st Hokkaido International Crosscutting 

Symposium MOLECULAR BIO-IMAGING AND 4D IMAGE-GUIDED RADIOTHERAPY; 

2006 July 14-16; ; 2006. 

Deloar H, Griffin J, Bird M, Wilder B, Morgan S, Hsieh W-l, et al. Evaluation of Clinical Dose 

Distributions Using Monte Carlo Methods WC; 2006 August 27-September 1; Soeul; 2006. 

, , , , , , , :

: 89 , , 2005. 4. 8-10.

24, Supplement1, 159 - 160, 2005 .

T. Kawachi, H. Saitoh, M. Inoue, A. Myojoyama, T. Katayose, T. Kojima, K. Fukuda: A study 

on beam quality conversion factor for CyberKnife beam: 4
th

 Japan-Korea Joint Meeting on 

Medical, Kyoto, 2005. 9. 29- 10. 1.  (Japanese Journal of Medical Physics 24, Supplement 3-1, 

Proceedings of The 4
th

 Japan-Korea Joint Meeting on Medical, Physics. 201-204, 2005).

Kawachi, T., Saitoh, H., Inoue, M., Myojoyama, A., Katayose, T., Kojima, T., Fukuda, K.: 

Calculation of Beam Quality Correction Factor Using Monte Carlo Simulation, 12th EGS Users' 

Meeting in Japan, Tsukuba, 2005.8. 9-11.(KEK Proceedings 2005-10, p. 64-71, 2005). 

T. Katayose, H. Saitoh, A. Myojoyama, T. Kawachi, T. Kojima, Y. Narita, T. Fujisaki, K. Saito, 

Analysis of Head Scatter Factor, 4
th

 Japan-Korea Joing Meeting on Medical, Kyoto, 2005. 9. 

29- 10. 1.  (Japanese Journal of Medical Physics 24, Supplement 3-1, Proceedings of The 4
th

Japan-Korea Joint Meeting on Medical, Physics. 207-210, 2005).

Myojoyama, H. Saitoh, T. Fujisaki, Y. Narita, K. Saito, Optimal Parameters Determination for 

Monte Carlo 3D Beam Commissioning, 4
th

 Japan-Korea Joing Meeting on Medical, Kyoto, 

2005. 9. 29- 10. 1 (Japanese Journal of Medical Physics 24, Supplement 3-1, Proceedings of 

The 4
th

 Japan-Korea Joint Meeting on Medical, Physics. 382-385, 2005).

T. Katayose, H. Saitoh, A. Myojoyama, T. Kawachi, T. Kojima, Y. Narita, T. Fujisaki and K. 

Saito, “A Study on Scattered Particles from Medical Linear Accelerator Head Using Monte 



- 110 -

Carlo Simulation”, 12th EGS Users' Meeting in Japan, Tsukuba, Tsukuba, 2005.8. 9-11. (KEK

Proceedings 2005-10, 58-63, 2005) 

H. Saitoh, T. Kawachi, A. Myojoyama, T. Fujisaki and K. Saito: Standardization for CyberKnife 

Beam Dosimetry: 7
th

 International Stereotactic Radiosurgery Society Congress, Brussels, 

Belgium, 2005. 9. 11-14.

Esirkepov T, Bulanov S, Daido H, Yamagiwa M, Tajima T: Scaling laws of the 

Terawatt-Petawatt laser ion acceleration. 14th International Laser Physics Workshop 

(LPHYS’05) (Seika-cho, 2005.07). 

Date H, Sutherlnd K, Miyajima S, Yamagiwa M, Tajima T: Proton beam therapy planning and 

microdosimetric study around Bragg peak. 14th International Laser Physics Workshop 

(LPHYS’05) (Seika-cho, 2005.07). 

Murakami M, Miyajima S, Sutherland K, Bulanov S, Esirkepov T, Koga J, Yamaji K, Yamagiwa 

M, Hishikawa Y, Tajima T: Possibility of laser-accelerated proton beams in radiotherapy. The 

European Cancer Conference Parisfrom, 30 October - 3 November, 2005 .

Wu H, Salzberg B, Shirato H, et al.  Subsequence matching on structured time series data.  

2005 Special Interest Group on Management of Data (SIGMOD), June 14-16, Baltimore, 

Maryland, 2005. (U.S.A.). 

Sutherland K L, Miyajima S, Date H, Yamagiwa M, Tajima T. Execution Speed of Dose 

Distribution Simulations with GEANT4. The 4
th

 Japan-Korea Joint Meeting on Medical Physics 

and the 5
th

 Asia-Oceania Congress of Medical Physics. JJMP Vol.25 Supplement No.3-1, 

337-339 (2005). 

Date H, Sutherland K L, Hayashi T, Matsuzaki Y, and Kiyanagi Y. Electron Collision Processes 

in the Bragg Peak Region of Proton in Water. The 4
th

 Japan-Korea Joint Meeting on Medical 

Physics and the 5
th

 Asia-Oceania Congress of Medical Physics. JJMP Vol.25 Supplement 

No.3-1, 340-343 (2005). 

Date H, Tomozawa H, Takamasa T, Okamoto K, Shimozuma M. Modeling of Current 

Conduction Mechanism in the Detector using RISA (Radiation Induced Surface Activation). 

International Symposium on Mechanism and Application of Radiation Induced Surface 

Activation 2005, 79-82 (Tokyo) 6/23-24, 2005. 

Kenneth Lee Sutherland

3-(7)

11/7, 2005. 

52 No.1, 31a-H-1, p149  

(2005). 

RISA

66 No.1, 8a-ZH-1, p82  

(2005). 

Kenneth Lee Sutherland GEANT

61

27 (2005). 



- 111 -

Bragg peak

23 12/13, 2005. 

Fukada J, Kunieda E, Kawaguchi O, Seki S, Shigematsu N, Uematsu M, et al. Simultaneous 

SRS for multiple intracranial lesions with single isocenter using micromultileaf collimator  

17th ISRS Congress; 2005; Brussel, Belgium. 

Deloar H, Kunieda E, Kawase T, Saitoh H, Ozaki M, Fujisaki T, et al. Investigations of Suitable 

Kilo-Voltage X-ray energy for 3DCRT system with Monte Carlo Simulations. 14th Int'l 

Conference of Medical Physics (ICMP 2005); 2005 9.12-17; Nuremberg, Germany. 

Kenneth Sutherland Timur Zh. Esirkepov James K. Koga Sergei V. 

Bulanov

Geant4 17 1 17

Timur Zh. Esirkepov  James Koga Sergei V. Bulanov

Kenneth Sutherland

17

3 3

4

17 3 3

Kawase T, Hossain D, Kunieda E, Saitoh H, Ozaki M, Kimura H. Stereotactic radiotherapy 

with Kilo-Voltage X-ray Energy: Preliminary Trails with Monte Carlo Simulation.  The 22th 

International Conference of EuroPACS-MIR; 2004; Trieste, Italy 

Deloar H,  Kunieda E, Kawase T, Saitoh H, Toyama N, Ozaki M, et al. Radiotherapy with 

Kilo-Voltage X-ray Energy: Preliminary Trails with Monte Carlo Simulation. the 87th 

Scientific Meeting of JSMP; 2004; Yokohama 

Deloar H,  Kunieda E, Kawase T, Saitoh H, Ozaki M, Saito K, et al. Development of 

Stereotactic Radiotherapy System with Medium Energy X-ray Initial Trails with Water 

Phantom and Human Lung.  The 10th Meeting of Japan 3D Conformal External Beam 

Radiotherapy; 2004 7.9-11; Tokyo 

Deloar H,  Kunieda E, Kawase T, Saitoh H, Ozaki M, Fujisaki T, et al. Monte Carlo 

Simulations for Stereotactic Radiotherapy System with Various Kilo Voltage X-ray Energy.  

3rd International EGS Workshop; 2004 

Deloar, H. M., Kunieda, E., Kawase, T., Saitoh, H., Tohyama, N., Ozaki, Kimura, H., M., Saitoh, 

K., Fujisaki, T. and Kubo, A.: Tomotherapy with Kilo-Voltage X-ray Energy: Preliminary Trails 

with Monte Carlo Simulation.  Proceedings of International Conference on the Use of 

Computers in Radiation Therapy: 194 - 197, 2004.  

Deloar, H. M., Kunieda, E., Kawase, T., Saitoh, H., Ozaki, M., Saitoh, K. and Kubo, A.: 

Radiotherapy with kilo-Voltage X-ray Energy: Preliminary Trails with Monte Carlo Simulation.  

JJMP 23, Supplement1: 159 – 160, 2004. 

Deloar, H. M., Kunieda, E., Kawase, T., Saitoh, H., Ozaki, M., Saitoh, K. and Kubo, A.: 

Development of Stereotactic Radiotherapy System with Medium Energy X-ray: Initial Trails 



- 112 -

with Water Phantom and Human Lung.  10 ,

2004. 

, , :

. 12 , 2004. 

, , , , , , , :

.  24, Supplement 3: 231-234, 2004. 

, , , , , , , ,

, :

.  24, Supplement 3: 235-238, 2004. 

, , , , , :

.  24, Supplement 3: 385-388, 2004. 

, , , , , :

. 17 : 136, 2004.

IMAGINE.

, , 7 , 2004.  

K. Saito, E. Kunieda, Y. Narita, H. Kimura, M. Hirai, H. M. Deloar, K. Kaneko, M. Ozaki, T. 

Fujisaki, A. Myojoyama and H. Saitoh: OUTLINE OF THE DOSE CALCULATION SYSTEM 

IMAGINE FOR RADIOTHERAPY. 3rd International EGS Workshop. KEK, Japan; Aug. 

2004.  

H.M. Deloar

:

. . ,2004

.

2004 10 .

Masaaki Hirai, Jun Funabiki, Shunji Takagi, Hidetoshi Saitoh, Kimiaki Saito: Effect of Multiple 

Tissue Compositions in a Patient Model to the Calculated Dose by a Monte-Carlo Method. 

Current Topics in Monte Carlo Treatment Planning, Advanced Workshop McGill University, 

Montreal, Canada, May 5, 2004. 

Masaaki Hirai, Jun Funabiki, Shunji Takagi, Hidetoshi Saitoh, Kimiaki Saito: Soft Tissues in 

the Patient Digitization for the Monte Carlo Radiotherapy Treatment Planning. 3rd International 

EGS Workshop. KEK, Japan; 2004.

Myojoyama, H. Saitoh, T. Fujisaki, S. Abe, K. Saito: Optimal parameters for energy spectral 

calculations of megavoltage photon beam using Monte Carlo simulations, 

, , 2004. 

Deloar MH, Kunieda E, Kawase T, Saitoh H, Naoki T, Ozaki M, et al. Preliminary Trails of 

Kilo-Voltage Radiotherapy with Monte Carlo Simulation.  87

; 2004.4.10; ;



- 113 -

Deloar H,  Kunieda E, Kawase T, Saitoh H, Toyama N, Ozaki M, et al. Tomotherapy with 

Kilo-Voltage X-ray Energy: Preliminary Trails with Monte Carlo Simulation. The XIVth 

International Conference on the Use of Computers in Radiation Therapy(ICCR); 2004 7.9-11; 

Seoul: ICCR Proceedings;  

K. Saito, E. Kunieda, Y. Narita, H. Kimura, M. Hirai, H. M. Deloar, K. Kaneko, M. Ozaki, 

T. Fujisaki, A. Myojoyama and H. Saitoh: Dose calculation system for remotely suporting 

radiotherapy. International Conference on Radiation Shielding (ICRS-10), Funchal, 

Portugal, 2004, May. 

2/24-25 (2004) 

87 24 Sup.2, 103-104 (2004) 

:

8/3, 2004 

:

F09-(5)

2004 Vol.8, 159-160  9/7, 2004 

:

. 40 1

 C14, 70  (2004) 

:

LET 2004 (Sep., 2004) 

Kenneth Lee Sutherland :

60

21  (2004) 

Kenneth Lee Sutherland :

Geant 60

22  (2004) 

:

3 1A07,56  (2004) 

:

22 28-29  (2004) 

T. Hashimoto, M. Kato, H. Shirato, S. Shimizu, Y. Ahn, N. Kurauchi, T. Morikawa, K. Yamazaki, 



- 114 -

Y. Akine and K. Miyasaka. Real-time monitoring of a digestive-tract marker to reduce adverse 

effects of moving organs at risk (OAR) in radiotherapy for thoracic and abdominal tumors. 46
th

Annual Meeting of American Society of Therapeutic Radiology and Oncology, October 3-7, 

2004, Atlanta, USA 

Timur Zh. Esirkepov James Koga Sergei V. Bulanov 

:

. 88 16 10 2

T. Fujisaki, H. Saitoh, N. Tohyama, A. Myojoyama, S. Abe, T. Inada, A. Kuwabara, A. Osawa, 

E. Kunieda, K. Saito: The influence of CT scanning method on the dose distribution of narrow 

beam irradiation for lung tumors, World Congress on Medical Physics and Biomedical 

Engineering (WC2003) Sydney, Australia, 2003. ( )

H. Saitoh, T. Fujisaki, S. Abe, A. Myojoyama, K. Saito: An investigation of pitfall of dose 

verification using ionization chamber and film in solid phantom, 7
TH

 Biennial ESTRO Meeting 

on Physics and Radiation Technology for Clinical Radiotherapy, Geneva, Switzerland, 2003. 

( )

Myojoyama, A., Fujisaki, T., Abe, S., Inada, T., Saitoh, H., Tohyama, N., Osawa, A., Kunieda, 

E., Kawase, T.: Dose distribution of narrow beam irradiation for lung tumors owing to 

respiratory movement, 7
TH

 Biennial ESTRO Meeting on Physics and Radiation Technology for 

Clinical Radiotherapy, Geneva, Switzerland, 2003. ( )

, , , , , :

, 16 , ,

2003. 

, Hossain D, , , , , et al. 

. ; 2003 10.1; ;

Sharp G, Jiang SB, Ruan D, Castanon D, Shirato H: Evaluation of prediction methods for 

real-time tumor tracking during treatment. AAPM annual conference, August 10 (2003). 

 RISA Radiation Induced 

Surface Activation 86 23 Sup.3,

220-221 (2003). 

Saito K, Kunieda E, Narita Y, Myojoyama A, Saitoh H: Verification of the Dose Calculation 

System IMAGINE for Providing Benchmark X-ray Therapy Doses through Computer Networks. 

First European Confernce on Medical Physics, (Pisa, Italy.),20-22 September,(2007). 



- 115 -

Hirai M, Saitoh H, Kaneko K, Saito K: New Patient modeling for Monte Carlo radiotherapy 

treatment planning. World Congress on Medical Physics and Biological Engineering 2006, 

COEX Convention Center, Seoul, South Korea, 29 August (2006). 

Matsuzaki Y, Date H, Kenneth L. Sutherland, Kiyanagi Y: Simulation study of ionization and 

excitation processes around the Bragg peak region in proton beam therapy. 1
st
 Hokkaido 

International Crosscutting Symposium Molecular Bio-imaging and 4D Image-guided 

Radiotherapy. p47, 7/14-15, (2006). 

Sutherland K L, Miyajima S, Date H, Yamagiwa M, Tajima T: A Simple Parallelization of 

GEANT4 on a Cluster of Workstations. First European Workshop on Monte Carlo Treatment 

Planning of the European Workgroup on MCTP, (Belgium), 10/22-25, (2006).

Sutherland K L, Miyajima S, Date H, Yamagiwa M, Tajima T: A Simple Parallelization of 

GEANT4 on a PC Cluster with Static Scheduling for Dose Calculations. The Japan Taiwan 

Symposium on Simulation in Medicine, (Ibaraki),12/12-15(2006). 

Saito K, Kunieda E, Narita Y, Myojoyama A, Saitoh H: SYSTEM FOR AIDING 

TREATMENT PLANNING BY PROVIDING REFERENCE DOSES FOR X-RAY THERAPY 

THROUGH THE INTERNET. First European Workshop on Monte Carlo Treatment Planning 

of the European Workgroup on MCTP, (Gent, Belgium.),22-25 October,(2006).  

M Murakami, Y Oda, R Sasaki, S Miyajima, Y Hishikawa, T Tajima, Kagawa, T. Akagi, D. 

Suga, S Watanabe, M Yamagiwa : Proton Radiotherapy for Patients with Prostate Cancer 4-year 

Experiences in HIBMC and Perspectives of Laser Ion Accelerators  RSNA2006.2006.11.27

Chicago.

Hirai,M., Saitoh, H., Katsutaro, K., Saito, K.: Automatic Tissue Segmentation of the X-ray CT 

Image for the High-accuracy Dose Calculation in the Radiotherapy. The 4th Japan-Korea Joint 

Meeting on Medical Physics and The 5th Asia-Oceania Congress of Medical Physics, Kyoto 

Japan, Sept. 30, 2005. 

H. Saitoh, T. Katayose, A. Myojoyama, T. Fujisaki, S. Abe, K.Saito and K. Fukuda: A study on 

new energy spectrum calculation using linear programming: 14
th

 International Conference of 

Medical Physics, Nuremberg, Germany, 2005.9.14-17. (Biomedizinische Technik 50 suppl. 1, 

1052-1053). 

Myojoyama, H. Saitoh, T. Fujisaki, Y. Narita and K. Saito: First determination method of Monte 

Carlo parameters for highly accurate dose distributions: 14
th

 International Conference of 

Medical Physics, Nuremberg, Germany, 2005.9.14-17. (Biomedizinische Technik 50 suppl. 1, 

1054-1055). 

Ishikawa A, Deloar HM, Kunieda E, Tsunoo T, Kawase T, Saitoh H, et al. Visualization of 

DOSXYZnrc Monte Carlo simulation on RTP System. The 18th Annual Meeting of the 

Japanese Society for Therapeutic Radiology and Oncology; 2005 11.25; Kawagoe, Saitama. 

 Hossain M Deloar

.

2005 9 2

Hossain M. Deloar



- 116 -

Kilo-voltage Mega-voltage X Monte 

Carlo simulation 2005 9 2

Ishikawa S, Deloar H, Kunieda E, Fujisaki T, Tunoo T, Saitoh H, et al. Converging 

raidotherapy with kilo-voltage x-ray energy on Hepatic tumors.  The 4th Japan-Korea Joint 

Meeting on Medical Physics and The 5th Asia-Oceania Congress of Medical Physics; 2005 

9.30; Kyoto. 

M Murakami, S Miyajima, KL. Sutherland, SV. Bulanov, TZh. Esirkepov, J Koga, K Yamaji, 

M Yamagiwa, Y Hishikawa, T Tajima, Necessity of laser-accelerated proton beam radiotherapy 

from the point of view of experiences in a synchrotron accelerator facility. PTCOG 43, 

2005.12.10-14 Munich. 

. 47

, . 11 26 , 2004.

Fujino M, Harada T, Onimaru R, Shimizu S, Yamazaki K, Shirato H, Dosaka-Akita H, 

Nishimura M, Miyasaka K: Feasibility study of real-time tumor-tracking radiotherapy system 

for lung tumors. 2003 ASTRO Annual Meeting in Salt Lake City, Utah, October 19-23 (2003). 

T.Zh. Esirkepov, S.V. Bulanov, T. Tajima, H. Daid, M. Yamagiwa: Hadron Therapy Driven by 

Multi-Terawatt Lase. Annual American Physical Society March Meeting 2004 Montreal,

2004.03.25

M. Oita, K. Tsuchiya, R. Onimaru, K. Omori, K. Obinata, Y. Watanabe, K. Fujita, T. Furuya, T. 

Nishioka, H. Shirato and K. Miyasaka. Reduction of set-up error and intra-factional motion in 

head and neck intensity modulated radiotherapy using a real-time tumor tracking system with a 

gold-marker implanted mouthpiece.  46
th

 Annual Meeting of American Society of Therapeutic 

Radiology and Oncology, October 3-7, 2004, Atlanta, USA. 

Date H, Tomozawa H, Takamasa T, Okamoto K and Shimozuma M. Monte Carlo Simulation 

for Designing Radiation Detectors Using Radiation Induced Surface Activation. 11
th

International Congress of the International Radiaton Protection Association (IRPA11), Madrid,

2004;3g3 (ID:339), ISBN: 84-87078-05-2 , (4 pages) 

Takamasa T, Hazuku T, Takano M, Okamoto K, Date H, Tomozawa H, Nakata J and Tsujimura 

N. Fundamental Study on Designing Radiation Detectors Using Radiation Induced Surface 

Activation. 11
th

 International Congress of the International Radiaton Protection Association 

(IRPA11), Madrid,  2004;3h71 (ID:1400), (8 pages) 



- 117 -

H18.7.14-15 1
st
 Hokkaido 

International

Crosscutting Symposium 

Molecular Bio-imaging 

and 4D Image-guided 

Radiotherapy

Sapporo

Japan



- 118 -



- 119 -


	表紙
	１　研究実施の概要
	(a)放射線治療遠隔支援のための線量計算システム（IMAGINE）の開発
	(b)レーザー駆動陽子線による医療照射プラン構築デモソフト開発

	２　研究構想及び実施体制
	(1) 研究構想 
	(2)実施体制 

	３　研究実施内容及び成果　
	３．１　放射線治療遠隔支援のための線量計算システム(IMAGINE)の開発
	３．１．１	光子・電子モンテカルロ計算の高速化に関する研究（首都大学東京　光子・電子モンテカルロ計算高速化研究グループ）
	(1)研究実施内容及び成果
	(2)研究成果の今後期待される効果

	３．１．２	人体モデリングに関する研究（日本原子力研究開発機構　人体モデリング研究グループ）
	３．１．３	強度変調放射線治療(IMRT)線量評価への応用研究（京都大学付属病院　IMRT応用研究グループ）
	３．１．４	CT集光治療装置(CTRTx)の線量評価への応用研究（慶應義塾大学　CTRTx応用研究グループ）

	３．２　レーザー駆動陽子線による医療照射プラン構築デモソフト開発（日本原子力研究開発機構、北海道大学医学部、兵庫県立粒子線医療センター　レーザー駆動陽子線応用グループ）
	(1)研究実施内容及び成果
	(2)研究成果の今後期待される効果


	４　研究参加者
	①電子・光子モンテカルロ計算高速化グループ（光子・電子モンテカルロ計算高速化に関する研究）
	②人体モデリンググループ（人体モデリングに関する研究）
	③IMRT応用研究グループ（IMRT線量評価システムの開発）
	④CTRTx応用研究グループ（CT集光治療の線量評価システムの開発）
	⑤レーザー駆動陽子線応用グループ（レーザー駆動陽子線による医療照射プラン構築デモソフト開発）

	５　招聘した研究者等
	６　成果発表等
	(1)原著論文発表  （国内誌３件、国際誌４０件）
	(2)その他の著作物
	(3)学会発表（国際学会発表及び主要な国内学会発表）
	(4)特許出願
	(5)受賞等 

	７　研究期間中の主な活動
	８　結び


