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Establishment of optimal dose schedule with high precision definitive radiotherapy
for patients with uterine cervical cancer
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Definitive radiotherapy (RT) and chemoradiotherapy (CRT) are now considered a
global standard of treatment for patients with uterine cervical cancer. In RT/CRT, the difference in
total radiotherapy dose between Japan and other countries has been a critical issue. We conducted two
multi-institutional clinical trials to evaluate the clinical results with the Japanese dose, and we
demonstrated favorable outcomes with less severe toxicities. However, some international investigators
criticized these results because there was uncertainty about the dose evaluation for the Japanese
external beam RT that uses central shielding. In order to remove the doubts, we developed a clinical
study adopting a new external beam RT protocol without central shielding, and we have started recruiting
patients.



RCT
(NCCN, NCI

2
JAROGO0401/JROSG04-2 JGOG1066

A 2
limitation
2

A

CT/MRI 3
IGBT

IMRT
IGBT IMRT

)

(1 16BT DVH
2
inter-fraction motion
(3 1GBT
(1 16BT D2cc
IGBT
65 191
D2cc A
88%
100-200ml 28%  200ml
6%
S D2cc

(2 Cone-beam CT (CBCT)
inter-fraction motion
Cone beam CT CBCT
25

/
-1.8mm (SD 3.7mm)/-0.3mm (SD

5.8mm) : -0.4mm(SD 2.2mm)/0.9mm
(SD  3.9mm) -1.6mm (SD
1.7mm)/1.1mm (SD 1.5mm) -2.2mm

(SD 1.4mm)/1.2mm (SD 2.8mm)

1.9mm (SD
6.3mm)
G
1GBT
28 3 31
36 40
34-84 56 FIGO
1B1:11 1B2:11 11A2:1
11B:9 111B:3 IVA:1 MR1
T2W1 13-80mm (
43mm)  CT 10mm
15 11
25 CCRT
1-23 / 2
1 Grade 1
1
28
1. .
. GCIG 2014 Cervical
Cancer Brainstorming Meeting in

Melbourne 1



0o

, 2015; 64: 549-554.

. GCIG 2014 Cervical
Cancer Brainstorming Meeting in
Melbourne 2

. 2015 64: 705-711.

,2015; 54: 4-7.

. 2015: 42: 1156-1161.

personalization .
, 2015; 69: 59-62.

. 2015 60: 1225-1230.

.Ohno T, Toita T, Tsujino K, Uchida N,

Hatano K, Nishimura T, Ishikura S. A

questionnaire-based survey on 3D

image-guided brachytherapy  for

cervical cancer in Japan: advances

and obstacles. J Radiat Res.
,2015; 56: 897-903.

.Ariga T, Toita T, Kato S, Kazumoto T,

Kubozono M, Tokumaru S, Eto H,
Nishimura T, Niibe Y, Nakata K,
Kaneyasu Y, Nonoshita T, Uno T, Ohno
T, et al. Treatment outcomes of
patients with FIGO Stage 1/11 uterine

cervical cancer treated with
definitive radiotherapy: a
multi-institutional retrospective
research study. J Radiat Res.
,2015 Sep;56(5):841-8.
9. Murakami N, Okamoto H, Isohashi F,

Murofushi K, Ohno T, Yoshida D, Saito

M, Inaba K, Ito Y, Toita T, Itami J.

A surveillance study of

intensity-modulated radiation

therapy for postoperative cervical

cancer in Japan. J Radiat Res.
,2015 Jul;56(4):735-41.

10. Kunieda F, Kasamatsu T, Arimoto T,

Onda T, Toita T, Shibata T, Fukuda H,
Kamura T; Gynecologic Cancer Study
Group of the Japan Clinical Oncology
Group. Non-randomized confirmatory
trial of modified radical
hysterectomy for patients with tumor
diameter 2 cm or less FIGO Stage IB1

11

12

13.

14.

15.

16.

17

18.

19.

uterine cervical cancer:

Clinical Oncology Group

(JC0G1101). Jpn J Clin Oncol.
,2015 Jan;45(1):123-6.

Japan
Study

. Murakami N, Okamoto H, Kasamatsu T,

Kobayashi K, Harada K, Kitaguchi M,
Sekii S, Takahashi K, Yoshio K, Inaba
K, Morota M, Sumi M, Toita T, et al.
A dosimetric analysis of
intensity-modulated radiation
therapy with bone marrow sparing for
cervical cancer.Anticancer Res.
,2014 Sep;34(9):5091-8.

. Tomita N, Kodaira T, Teshima T, Ogawa

K, Kumazaki Y, Yamauchi C, Toita T,
Uno T, et al. Japanese structure
survey of high-precision
radiotherapy in 2012 based on
institutional questionnaire about
the patterns of care. Jpn J Clin Oncol.

, 2014;44:579-86. doi:10.
1093/jjco/ hyu041.

. Q24
H.
Q8A
. 99-103, 2014.
. Q20
F.
Q8A
260-263, 2014.
. 2015; 69:
59-62.
,2014; 63: 2089-2095.
.Kasuya G, Toita T, Furutani K,
Kodaira T, Ohno T, Kaneyasu Y,

Yoshimura R, Uno T, Yogi A, Ishikura
S, Hiraoka M. Distribution patterns
of metastatic pelvic lymph nodes
assessed by CT/MRI in patients with
uterine cervical cancer. Radiat Oncol.
, 2013 Jun 8;8:139.

Kasuya G, Ogawa K, lraha S, Nagai Y,
Hirakawa M, Toita T, Kakinohana VY,
Kudaka W, Inamine M, Ariga T, et al.
Postoperative radiotherapy  for
uterine cervical cancer: impact of
lymph node and histological type on
survival. Anticancer Res.

,2013 May;33(5):2199-204.
Ariga T, Toita T, Kasuya G, Nagai Y,
Inamine M, Kudaka W, Kakinohana Y,




Aoki Y, Murayama S. External beam
boost irradiation for clinically
positive pelvic nodes in patients
with uterine cervical cancer. J
Radiat Res. ,2013 Jan 29.

20. Kudaka W, Nagai Y, Toita T, Inamine
M, Asato K, Nakamoto T, Wakayama A,
Ooyama T, Tokura A, Murayama S, Aoki
Y. Long-term results and prognostic
factors in patients with stage
I11-1VA squamous cell carcinoma of
the cervix treated with concurrent
chemoradiotherapy from a single
institution study. Int J Clin Oncol.

, 2013 Oct;18(5):916-21.

21,
. 2013: 80- 1336-1341.
22.
. 2013: 45: 834-838.
23,

2013: 62: 911-916.
24.

. , 2013;
58: 605-613.
25.

, 2013; 58: 1841-1847.

26. Toita T. JGOG1066: A phase Il study
of CCRT with HDR-ICBT in patients with
locally advanced uterine cervical
cancer. JGOG International. ,
2013; 8: 2.

44

1. Toita T. Chemoradiotherapy for
uterine cervical cancer. Radiation
Oncology Update: Chemoradiotherapy.
The 15" International Congress of
Radiation Research. May 27, 2015,
Kyoto.

2_Toita T, Murakami N, Isohashi F,
Okamoto H, Hasumi Y, Kasamatsu T.
Current status of IMRT for cervical
cancer. Symposium 5- Radiation
Oncology, The 4 Biennial Meeting of
Asian Society of Gynecologic Oncology.
November 12-14, 2015, Seoul, Korea.

3. Toita T. Roles and perspectives of
photon beam radiotherapy (RT) in the
next era of particle RT: the personal

opinions of a radiation oncologist in
Okinawa. OIST mini symposium “ New
Medical Imaging and Advanced Cancer
Therapy (BNCT) Instrumentation” . May
14-16, 2015, OIST, Okinawa.

4. Kasuya G, Toita T, Nagai Y, Ariga T,
Hashimoto S, Heianna J, Murayama S.
The efficacy and safety of estrogen
drug administration during definitive
radiotherapy for postmenoposal
patients with uterine cervical cancer.
The 74* Annual Meeting of the Japan
Radiological Society, April 16-19,
2015, Yokohama.

57
27 8/7-9 S443.
6. Toita T, Tamaki N, Murayama S. Future
plans for carbon ion radiotherapy in

Okinawa. HIMAC International
Symposium 2015. January 19-20, Tokyo.
7. -
Q0L
-. 56

26  7/17-19 S513.

8. Toita T, Kusada T, Kasuya G, Ariga T,
Shiina S, Hashimoto S, Maemoto H,
Kakinohana Y,et al. Predictive
factors for high D2cc of the organs at
risk in image-guided brachytherapy
for cervical cancer. ESTRO 33, 4-8
April, 2014, Vienna.

9. Ishikawa M, Minemura T, Tachibana H,

Nishimura Y, Nishio T, Narita Y,
Tohyama N, Tsuchiya K, Toita T,
Ishikura S. Consideration of pass

criteria for IMRT credentialing using
the gradient method in
multi-institutional clinical trials.
The 73 Annual Meeting of the Japan
Radiological Society. April 10-13,
2014, Yokohama, S394.

10. Murakami N, Okamoto N, Isohashi F,
Murofushi K, Ohno T, Toshida D, Saito
M, Ito Y, Toita T, Itami J. Patterns
of care study for intensity modulated
radiation therapy practices in Japan
for patients with postoperative
cervical cancer. The 73™ Annual
Meeting of the Japan Radiological
Society. April 10-13, 2014, Yokohama,
S357.

11. Okamoto N, Murakami N,lsohashi F,
Sumida I, Kitamura N, Kawashima M, Abe
Y, Ishikawa M, Ito Y, Toita T.




Multi-istitutional comparison of IMRT
treatment planning for postoperative
cervical cancer patients. The 73"
Annual  Meeting of the Japan
Radiological Society. April 10-13,
2014, Yokohama, S357.

12. Kusada T, Kasuya G, Ariga T, Maemoto
H, Hashimoto S, Shiina H, Kakinohana
Y, Toita T, Murayama S. Factors
affecting the D2cc for the organs at
risk in cervical cancer patients
treated with CT-based image-guided
intracavitary brachytherapy. The 73"
Annual  Meeting of the Japan
Radiological Society. April 10-13,
2014, Yokohama, S356-7.

13. Kasuya G, Toita T, Ariga T,
Kakinohana Y, Kusada T, Maemoto H,
Murayama S. Relationship between
bladder volume and dose to the bowel
in cervical cancer patients treated
with IGBT. The 73™ Annual Meeting of
the Japan Radiological Society. April
10-13, 2014, Yokohama, S392.

14.

15
15.
3
/
16 .26 5/31-6/1
$27.
16.
16
26  5/31-6/1
$27.
17.
IVRT
2% 6/21 .
18. . CCRT
3:
56
26
7/17-19 $398.
19.
QoL
~. 56
26 7/17-19 $513.
20.

11

26 8/8
21.
: 8  JGOG
26 8/15
22. Toita T, Kasuya G, Ariga T, Heianna
J, Kakinohana Y, et al. Image-guided
3D intracavitary brachytherapy (1GBT)
using CT images: preliminary
experiences. Educational Lecture,
Radiation Oncology 4. The 15 Asian

Oceanian Congress of Radiology,
September 24-28, 2014, Kobe, S140.
23. : :
26 10/18
24.
1
26 12/6
25. _
_ PTV
IMRT
Credentialing
27 : 26
12/11-13.
26.
12
26 1/25
27. :
27 JCR
26 2/1

28. Toita T, Ohno T, Tsujino K, Uchida N,
Hatano K, Nishimura T, Ishikura S.
Image-guided brachytherapy for
cervical cancer. 2™ ESTRO forum,
Geneva, 19-23 April, 2013.

29. .
- . 72
25 4
11-14
30.
25 9 21
31.
51
25 10 24-26
32. Toita T Concurrent

chemoradiotherapy (CCRT) for locally
advanced cervical cancer: what is
next? Morning Lecture 1 “ Treatment
of Advanced Cervical Cancer: Update” ,
The 3" Biennial Meeting of ASGO, Kyoto,
13-15 December, 2013.

33.




34.

35.

36.

37.

3
1
54
25 7 19-21
boost
1
54
25 7 19-21
26
25 10  18-20
26
25 10  18-20
26 - 25 10
18-20
5

. Randall ME, Fracasso PM, Toita T,

Tedjarati SS, and Michael H. Section
I11: Disease site. Cervix. Principles
and Practice of Gynecologic Oncology.
6™ Edition. Eds: Barakat RR, Berchuck
A, Markman M, and Randall ME. Wolters
Kluwer/Lippincot Williams & Wilkins.
2013, 598-660.

2D
HDR
2013.
. 50-59.
2D
QA
75-82.
A.
? EBM
2013-2014. . 271-276.
. Pant A, Susumu N, Toita T, et al. What

is the role of cytotoxic chemotherapy
in advanced cervical cancer?
Controversies in the management of
gynecologic cancers. Eds: Ledermann
JA, Creutzberg CL, Quinn MA. Springer

2014, pp 79-90.

2013-084407
2006 3 28

@
TOITA Takafumi

30237036

@
KASUYA Goro

00639932
OHNO Tatsuya
10344061
KAKINOHANA  Yasumasa
20185713
TAKASHI Uno
30302540
SATOSHI Ishikura
40407242
ARIGA Takuro
60647337

®



