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1) Low Grade Glioma, #2#£=54GyE/30[q]
2) High Grade Glioma, #2#%=60GyE/30[H]
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NCCNAARSA>
S &= 8RR

{E=F & % ; temozolomide, nimustine, bevacizumab, procarbazineZi &

BRULELGLH/X, AAEoA, Zes |

1)Shih HA et al, Proton therapy for low—grade gliomas: Results from a
prospective trial. Cancer 121: 1712-1719, 2015

2) Chinot OL et al, Bevacizumab plus radiotherapy—temozolomide for newly
diagnosed glioblastoma. N Engl J Med 370: 709-722, 2014

3)Mizumoto M et al., Reirradiation for recurrent malignant brain tumor with
radiotherapy or proton beam therapy. Technical considerations based on
experience at a single institute. 189: 656-663, 2013

4)Hauswald et al. First experiences in treatment of low—grade glioma grade
I and Il with proton therapy. Radiat Oncol. 2012 Nov 9;7:189.
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- #8458 =60.0GyE/30[E] (—EPEXERBEEGERE )
- ¥ 4R 596.6GyE/56[8] (2[E]/H . jZ[EFEE50.4GyE/28[A])
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{t 25 3% - temozolomide, nimustine, bevacizumabZi &
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1)Mizumoto M et al, Phase I/l trial of hyperfractionated concomitant boost
proton radiotherapy for supratentorial glioblastoma multiforme. Int J Radiat
Oncol Biol Phys 77: 98-105, 2010

2)Mizumoto M et al, Long—term survival after treatment of glioblastoma
multiforme with hyperfractionated concomitant boost proton beam therapy.
Prac Radiat Oncol 5: €9-15, 2015

3)Matsuda M et al, Prognostic factors in glioblastoma multiforme patients
receiving high—dose particle radiotherapy or conventional radiotherapy. Br

J Radiol 84: 54-60, 2011

ke




*ﬁ?ﬁ AJ&/ Jﬁjiﬁ‘l’ Ezkji&%-f%%ﬂi% I:IlL.\

Eﬂ
2016/1/14 _
TR IEE B =
. EEZ |
FHERED
T |

THaiEE (Doy—3/—7 ., QP EE E M R intermediate prognosis
. Q= EE M B poor prognosisEf)

ARE |
OmMYIBRIEER OMEFEERLS ORERME O Wit
LA |

REUEEFEOREICKYBHESEREZRTE

- #8242 250.4-61.2GyE/28-34[0], BTG EENERG EEKNEE RS
DA EDHE

(ENERNE-IXERNEHFE-I2KNE B EIEET23.4GyE/13[H])

pEREE |

S ELRIEIBR
b= &% : Cisplatin, Etoposide, bleomyecin, vincristin, ifosfamideZi &

BIELGDR/X, HARTA, Efas |

1)Takano S et al, Improvement of Long—term Results with Neoadjuvant
Chemotherapy and Radiotherapy for Central Nervous System Germinoma. World
Neurosurg 84: 846-854, 2015

2)0Osuka S et al, Long—term outcome of patients with intracranial germinoma. J
Neurooncol 83: 71-79, 2007

3)MacDonald SM et al, Proton radiotherapy for pediatric central nervous system
germ cell tumors: early clinical outcomes. Int J Radiat Oncol Biol Phys 79: 121-
129, 2011

4)Kim JY, et al. Understanding the Treatment Strategies of Intracranial Germ Cell
Tumors: Focusing on Radiotherapy. J Korean Neurosurg Soc. 2015;57(5):315-22.
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1) Atypical, Anaplastic, ¥2§f=61.6GyE/28[q]
2) benign, ##RE54GyE/30[E]
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1)Slater JD et al, Fractionated proton radiotherapy for benign cavernous sinus meningiomas.
Int J Radiat Oncol Biol Phys 83: €633-637, 2012

2)Weber DC et al, Spot scanning—based proton therapy for intracranial meningioma: long—
term results from the Paul Scherrer Institute. Int J Radiat Oncol Biol Phys 83: 865-871,
2012

3) Combs SE et al, Proton and carbon ion radiotherapy for primary brain tumors and tumors
of the skull base. Acta Oncol 52: 1504-1509, 2013

4) Noel et al, Functional outcome of patients with benign meningioma treated by 3D
conformal irradiation with a combination of photon and proton. Int J Radiat Oncol Biol Phys
62: 1412-1422, 2005

5) Madani I, et al. Dose—painting intensity—modulated proton therapy for intermediate— and
high—risk meningioma.Radiat Oncol. 2015 Mar 30;10:72.
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1)Ronson BB et al, Fractionated proton beam irradiation of pituitary
adenomas. Int J Radiat Oncol Biol Phys 64: 425-434, 2006.
2)Wattson DA et al, Outcomes of proton therapy for patients with
functional pituitary adenomas. Int J Radiat Oncol Biol Phys 90: 532-539,

2014
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1)Beltran C et al, On the benefits and risks of proton therapy in pediatric
craniopharyngioma. Int J Radiat Oncol Biol Phys 82: €281-287, 2012
2)Takano S et al, Neuroendoscopy Followed by Radiotherapy in Cystic
Craniopharyngiomas—a Long—Term Follow—Up. World Neurosurg 84: 1305-1315,
2015

3) Conroy R, et al. Clinical equipoise: Protons and the child with
craniopharyngioma. J Med Imaging Radiat Oncol. 2015;59(3):379-85.

4)Bishop AJ, et al. Proton beam therapy versus conformal photon radiation
therapy for childhood craniopharyngioma: multi—institutional analysis of outcomes,
cyst dynamics, and toxicity. Int J Radiat Oncol Biol Phys. 2014:90(2):354-61.
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-50-59.4GyE/25-33[0] (£ = B e 5 &L BT AT)
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Children’s Oncology GroupDL A2, NCCNAARS A

L \
b= &%  Etoposide, cyclofosphamide, vincristin, carboplatinZi &

BRULELGLH/X, AAEoA, Zfes |

1)Jimenez RB et al, Proton radiation therapy for pediatric medulloblastoma and
supratentorial primitive neuroectodermal tumors: outcomes for very young children
treated with upfront chemotherapy. Int J Radiat Oncol Biol Phys 87: 120-126,
2013

2)Mailhot Vega RB et al, Cost effectiveness of proton therapy compared with
photon therapy in the management of pediatric medulloblastoma. Cancer 119:
4299-4307, 2013

3) PBrown AP, et al. Proton beam craniospinal irradiation reduces acute toxicity
for adults with medulloblastoma. Int J Radiat Oncol Biol Phys. 2013;86:277-84.
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1) B A #2432 =60GyE/30[8] (Anaplastic ependymoma), 50.4GyE/28[g]
(low grade ependymoma)

2) INBHI@EELLE) 59.4GyE/33[E](Anaplastic ependymoma), 50.4GyE/28
[B](low grade ependymoma)

3) /MNEHIBEER ) 54GyE/30[E](Anaplastic ependymoma), 50.4GyE/28[g]
(low grade ependymoma)

pE A |

NCCNAARZA>
SLEHIYIRR \
{E=F &% : Cisplatin, Etoposide, cyclofosphamide, vincristin, carboplatinZi&

BRULELGLH/X, AAEoA, Zfes |

1)Mizumoto M et al, Proton beam therapy for pediatric ependymoma. Pediatr Int 57: 567-
571, 2015

2)Landau E et al, Supratentorial ependymoma: disease control, complications, and
functional outcomes after irradiation. Int J Radiat Oncol Biol Phys 85: €193-199, 2013
3)Bouffet E et al, Survival benefit for pediatric patients with recurrent ependymoma treated
with reirradiation. Int J Radiat Oncol Biol Phys 83: 1541-1548, 2012
OISR B BRETEH AR T4 2012 i H A EHE AERFES

5) Gunther JR, et al. Imaging Changes in Pediatric Intracranial pendymoma Patients
Treated With Proton Beam Radiation Therapy Compared to Intensity Modulated Radiation
Therapy.Int J Radiat Oncol Biol Phys. 2015;93:54-63.

e

13



BABSHRESF AR

TSR/ ARt -

2016/1/14

Y VA i 5 i

EEA |

FEHFTHER SIF(FES

E |

FEERTFMER ST ANEES

pey=y
& HE |

BURRIEEI OMEFEERIS ORBFHEE DEBE B

e |

1)3m L E, I8 =54GyE/0EI(2ixE BB - IX BB
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RPEL DR, DALMY, EFF |

1)Tekautz TM, et al. Atypical teratoid/rhabdoid tumors (ATRT): improved
survival in children 3 years of age and older with radiation therapy and
high—dose alkylator-based chemotherapy J Clin Oncol. 2005;23(7):1491-
1499.

2) PBrown AP, et al. Proton beam craniospinal irradiation reduces acute
toxicity for adults with medulloblastoma. Int J Radiat Oncol Biol Phys.
2013;86:277-84.
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1) Jakacki RI, et al. Outcome and Prognostic Factors for Children With Supratentorial
Primitive Neuroectodermal Tumors Treated With Carboplatin During Radiotherapy: A Report
from the Children’ s Oncology Group. Pediatr Blood Cancer. 2015;62:776-783.

2)Jimenez RB et al, Proton radiation therapy for pediatric medulloblastoma and
supratentorial primitive neuroectodermal tumors: outcomes for very young children treated
with upfront chemotherapy. Int J Radiat Oncol Biol Phys 87: 120-126, 2013

3)Mailhot Vega RB et al, Cost effectiveness of proton therapy compared with photon
therapy in the management of pediatric medulloblastoma. Cancer 119: 4299-4307, 2013

4) PBrown AP, et al. Proton beam craniospinal irradiation reduces acute toxicity for adults
with medulloblastoma. Int J Radiat Oncol Biol Phys. 2013;86:277-84.
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1lgaki H et al, Clinical results of proton beam therapy for skull base
chordoma. Int J Radiat Oncol Biol Phys 60: 1120-1126, 2004

2)Mizumoto M et al, Phase I/1I trial of hyperfractionated concomitant
boost proton radiotherapy for supratentorial glioblastoma multiforme. Int J
Radiat Oncol Biol Phys 77: 98-105, 2010

3)Mizumoto M et al, Proton beam therapy for pediatric ependymoma.
Pediatr Int 57: 567-571, 2015
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1) iRA BT,
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BRULELGLH/X, AAFoA, Rfes |

1)Patel SH, Wang Z, Wong WW et al. Charged particle therapy versus photon therapy for paranasal sinus and nasal
cavity malignant diseases: a systematic review and meta—analysis. The Lancet. Oncology 2014; 15: 1027-1038.
2)O0kano S, Tahara M, Zenda S et al. Induction chemotherapy with docetaxel, cisplatin and S—1 followed by proton
beam therapy concurrent with cisplatin in patients with T4b nasal and sinonasal malignancies. Japanese journal of
clinical oncology 2012; 42: 691-696.

3) Fukumitsu N, Okumura T, Mizumoto M et al. Outcome of T4 (International Union Against Cancer Staging System, 7th
edition) or recurrent nasal cavity and paranasal sinus carcinoma treated with proton beam. International journal of
radiation oncology, biology, physics 2012; 83: 704-711.

4)Saito T, Ishikawa H, Ohnishi K et al. Proton beam therapy for locally advanced and unresectable (T4bNOMO)
squamous cell carcinoma of the ethmoid sinus: A report of seven cases and a literature review. Oncology letters 2015;
10: 201-205.

5)Kiyota N, Tahara M, Fuijii S et al. Nonplatinum—based chemotherapy with irinotecan plus docetaxel for advanced or
metastatic olfactory neuroblastoma: a retrospective analysis of 12 cases. Cancer 2008; 112: 885-891.

6)Morimoto K, Demizu Y, Hashimoto N et al. Particle Radiotherapy Using Protons or Carbon lons for Unresectable
Locally Advanced Head and Neck Cancers with Skull Base Invasion Japanese Journal of Clinical Oncology in—press
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1)Nakamura T,Azami Y, Ono Takashi et al. Preliminary results of proton
beam therapy combined with weekly cisplatin intra—arterial infusion via a
superficial temporal artery for treatment of maxillary sinus carcinoma
Japanses Journal of Clin Oncol 2015 in—press

2)Takayama K, Nakamura T, Takada A et al. Treatment results of
alternating chemoradiotherapy followed by proton beam therapy boost
combined with intra—arterial infusion chemotherapy for stage IlI-1VB tongue
cancer. J Cancer Res Clin Oncol. 2015 in—press
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1)Zenda S, Akimoto T, Mizumoto M et al. Phase II study of proton beam
therapy as a nonsurgical approach for mucosal melanoma of the nasal cavity
or para—nasal sinuses. Radiotherapy and oncology : journal of the European
Society for Therapeutic Radiology and Oncology 2015.

2)Zenda S, Kawashima M, Nishio T et al. Proton beam therapy as a
nonsurgical approach to mucosal melanoma of the head and neck: a pilot
study. International journal of radiation oncology, biology, physics 2011; 81:
135-139.

3)Patel SH, Wang Z, Wong WW et al. Charged particle therapy versus
photon therapy for paranasal sinus and nasal cavity malignant diseases: a
systematic review and meta—analysis. The Lancet. Oncology 2014; 15:
1027-1038.
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1) 1R AT, #48565-70.2GyE/26-32[H]
2) TR BB, #2432 =66-70GyE/33-35[q]
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1)Patel SH, Wang Z, Wong WW et al. Charged particle therapy versus photon
therapy for paranasal sinus and nasal cavity malignant diseases: a systematic
review and meta—analysis. The Lancet. Oncology 2014; 15: 1027-1038.
2)Nishimura H, Ogino T, Kawashima M et al. Proton—beam therapy for olfactory
neuroblastoma. International journal of radiation oncology, biology, physics 2007; 68:
758-762.

3)Zenda S, Kohno R, Kawashima M et al. Proton beam therapy for unresectable
malignancies of the nasal cavity and paranasal sinuses. International journal of
radiation oncology, biology, physics 2011; 81: 1473-1478.

4 )Morimoto K, Demizu Y, Hashimoto N et al. Particle radiotherapy using protons or
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1. Crane CH, et al. Limitations of conventional doses of chemoradiation for
unresectable biliary cancer. Int J Radiat Oncol Biol Phys. 2002;15:53(4):969-
74.

2. Zeng ZC, et al. Consideration of the role of radiotherapy for unresectable
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Cancer J. 2006;12(2):113-22.

3. Jin D, et al. Particle Therapy Using Carbon lons or Protons for
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4. Abe T, et al. Dosimetric comparison of carbon ion radiotherapy and
stereotactic body radiotherapy with photon beams for the treatment of
hepatocellular carcinoma. Radiat Oncol. 2015 Sep 17;10:187.

e |

61



T ARBSHRES LR KR

Eﬂ
2016/1/14 _
DR BT S 1 fih
& B2 |
Y] % Al BE = 22 (T El
38 it |
ERERImHAL TIA, IBEA D Y BR Al RE R Je2
J R |
BEFEME OUIKRIESERS OEEEEARS OBFRME OEHF1E O
HE S 5 3% I
1 B 1[E:E 4[] 854 5%

#3432 £36.8Gy (RBE)/8[H]

HEREE |

HARSAU THESN TV DIRENGTILFZERE

RAEZ DRI, HAETAY, EHESF |

1. Shinoto M, Yamada S, Yasuda S, Imada H, Shioyama Y, Honda H, et al.
Phase 1 trial of preoperative, short—course carbon—ion radiotherapy for
patients with resectable pancreatic cancer. Cancer. 2013;119(1):45-51.
2. Shinoto M, Yamada S, Yoshikawa K, et al: Usefulness of 18F—
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Anticancer Res 33:5579-84, 2013

&%

62




T o ] B ARIRESHRIES F = &R

E[l
2016/1/14 _
B B | = B3
RED |
B Rt T Rz
B |

fth DIR G BOJE B AVE It R 275 B PR HAL 1A, 1B, IIHA IR 5 14 B 22

:\ﬁ-l‘I-
l-:mb

E |
(=]
70N

W% BURREED BOEFPEREARC BOEEME DGRt B
it : BE 7 D ARG BB FRAVE I R 27 R RS

e RRaRr S |
1B 1[BE 40 R E

#8452 255.2Gy(RBE)/12[a]

HEREE |

HARSAU THESN TV DIRENGTILFZERE

RAEZ DRI, HAETAY, EHESF |
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1)Wakatsuki M Difference in distant failure site between locally advanced
squamous cell carcinoma and adenocarcinoma of the uterine cervix after C—ion
RT. J Radiat Res. ;56(3):523-8, 2015

2) Wakatsuki M, Clinical outcomes of carbon ion radiotherapy for locally advanced
adenocarcinoma of the uterine cervix in phase 1/2 clinical trial (protocol 9704).
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1)Karasawa K, Clinical trial of carbon ion radiotherapy for gynecological
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1)Yamamoto N, Chapter 22 Metastatic lung tumor and lymphnodes Tsujii H,
Kamada T, Shirai T, Node K, Tsuji H, Karasawa K eds. Carbon—Ion
Radiotherapy. Principle, Practice, and Treatment Planning. Springer, 2014
2)N. Yamamoto, M Nakajima, T Tujii et al. Carbon ion radiotherapy for
oligo—recurrence in the lung. Pulmonary Medicine. 2013, 219746, 6.
3)Takahashi W, Nakajima M, Yamamoto N, et al. Carbon ion radiotherapy for
oligo—recurrent lung metastases from colorectal cancer: a feasibility study.
Radiation Oncology 2014, 9: 68
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on Carbon lon Radiotherapy, , 47 — 52, 2013

3.Yamamoto N, Chapter 21 Lung Cancer Tsujii H, Kamada T, Shirai T, Node K,
Tsuji H, Karasawa K eds. Carbon—lon Radiotherapy. Principle, Practice, and
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