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Table 3. The incident of acute toxicity by site and grade

Grade 0 Grade 1

Grade? Grade3 Grade4 = Grade3 (%)

Non hematological toxicities

Skin - 33 5 - - 0
Mucosa - 4 22 12 - 31.5
Nausea 36 - 2 - - 0
Diarrhea 36 2 - - - 0
Hematological toxicities
Leukopenia 9 13 14 2 - 52
Thrombocytopenia 26 8 4 - - 0
Anemia 1 29 7 1 - 2.6

Therapy Oncology Group (RTOG) criteria. One patient
developed Grade 2 osteoradionecrosis of the mandible.
There were no late complications of = Grade 3 except for
xerostomia.

DISCUSSION

Radiotherapy and chemotherapy play an important role in
treating oropharyngeal cancer. These two modalities may be
given concurrently or sequentially. Previously reported ran-
domized trials and meta-analyses have demonstrated that
concomitant chemoradiotherapy significantly improves sur-
vival and locoregional control compared with radiotherapy
alone in the treatment of advanced head and neck cancer.
Radiotherapy with concurrent chemotherapy is considered
to be the standard treatment for advanced oropharyngeal
cancer when nonsurgical treatment is planned. Radiotherapy
alone, however, is favored for the treatment of early-stage
oropharyngeal cancer because treatment outcomes with
radiotherapy alone are not compromised. The National
Comprehensive Cancer Network guidelines (2008) recom-
mend definitive radiotherapy or surgery for early oropharyn-
geal cancer (T1-2 and NO-1).

Platinum-based regimens are most widely used in the con-
current settings, although various chemotherapy regimens
have been used. A systematic review published in 2000 by
Browman et al. included stratification for the use of a plati-
num agent as well as for combination chemotherapy or no
combination therapy.” Platinum-based regimens were the
only ones resulting in a statistically significant difference
when used either alone or in combination. In the MACH-NC
meta-analysis, the effects of chemotherapy were significant-
ly higher with platinum than with other agents when used as
single-agent chemotherapy, although no significant differ-
ence was seen between platinum-based regimens and other
regimens in multi-agent chemotherapy.'® In the recent
German meta-analysis, 5-FU as a single drug and cisplatin

as a single drug or in combination with 5-FU exhibited the
largest benefit.¥ However, these platinum-based regimens
have substantial toxicities and are not suitable for all
patients.

S-1 is an oral fluoropyrimidine developed to improve the
tumor-selective cytotoxicity of 5-FU and reduces gas-
trointestinal toxicity through the addition of two modulators,
CDHP and Oxo.'® $-1 shows antitumor activity in head and
neck cancer when used in monotherapy for advanced .or
recurrent disease, with an overall response rate of 28.8%.'
In addition, the incidence of adverse reactions of Grade 2 or
more is low (1.7-25.4%). S-1 also has a radiosensitizing
effect, which has been shown in preclinical trials of a human
oral cancer cell lines, human oral cancer xenografts, and
human colon cancer xenografts.”>** Moreover, some clini-
cal trials have recently shown the efficacy of S-1 and con-
current radiotherapy for head and neck cancer.2%

In the present study, the 3-year overall survival and
locoregional control were 100% for Stage I-1I. The local-
regional control rates achieved with radiotherapy alone for
Stage I-II disease were 73-100% in previous studies.”’ "
One of these studies was an institutional review that included
176 patients with Stage I-II oropharyngeal cancer reported
by Selek et al.?” They reported that the T-stage classification
was associated with local-regional control. The 5-year local-
regional control rate for patients with T1-Tx disease was
90% compared with 77% for patients with T2 disease. In
this study, the local-regional control rate for T2 disease was
100% as well as that for T1 disease in patients with Stage
I-II. Concurrent CRT with S-1 for early-disease oropharyn-
geal cancer compared favorably with radiotherapy alone,
especially for Stage II disease.

The 3-year overall survival rate for Stage III-IV disease
was 71% and the local-regional control rate was 65% in this
study. These rates are comparable to those observed in the
GORTEC 94-02 study in which conventional fractionated
radiation was given with concomitant chemotherapy using
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three cycles of carboplatin and 5-FU.*" In the GORTEC 94-
01 study, the 3-year overall survival was 51% and the 3-year
locoregional control rate was 66%. The rate of local failure
in this study was lower than that achieved in the GORTEC
study. Four patients (15% of the patients with Stage HI-IV
disease) developed local relapse in our study, whereas 33%
experienced local recurrence in the GORTEC study. However,
these relatively good outcomes achieved with CRT with S-
1 in the present study could be because the 7 patients who
received surgery after a dose of 40-45 Gy due to residual
primary tumors were excluded for the analysis. In addition,
some of the patients lacked a long follow-up time. There-
fore, further study will be needed in order to confirm the
effectiveness of concurrent CRT with S-1 for the oropharyn-
geal cancer.

In terms of compliance with concurrent CRT with S-1, all
patients completed the planned radiotherapy. The rate of
higher than Grade 2 mucositis was 31%, and no hematolog-
ical toxicities and dermatitis of higher than Grade 2 were
observed. No severe late complications except for xerostomia
were seen. Concurrent use of S-1 with radiotherapy was con-
sidered to be tolerable. However, the duration of radiother-
apy was prolonged, with a median treatment break of 13
days. There were two main reasons for this treatment break.
One is that it was necessary to evaluate primary disease at a
dose of 4045 Gy to determine whether the radiotherapy
should be continued, and the other was the presence of acute
mucositis. Most of patients who Percutanenous endoscopic
gastrostomy (PEG) has not been performed at our institution
thus far. The prolongation of the overall treatment time in
radiotherapy has been shown to be related to a decreased local
control rate in the treatment of head and neck cancer.”?> In
the German meta-analysis, smaller survival benefits were
observed in studies with a prolonged overall treatment time
in chemoradiotherapy.® Although the treatment outcomes in
our study were comparable to those reported previously, as
described above, efforts must be rigorous in giving nutrition
support such as PEG, recommendations for oral and dental
hygiene, and controlling pain during radiotherapy in order to
prevent treatment-related interruptions.

In conclusion, we observed 100% 3-year locoregional
control for Stage I-11 disease and 65% control for Stage HI-
IV disease with concurrent chemoradiotherapy with S-1.
This regimen was found to be effective, especially for early-
stage oropharyngeal cancer. The rate of hematological
toxicity was lower than that obtained with platinum-based
regimens. The acute mucositis was a limiting factor. Further
studies are needed to define the optimal schedules of radio-
therapy with S-1 and to compare the outcomes of S-1 to plat-
inum-based regimens. We have started a randomized trial of
CDDP versus S-1 in chemoradiotherapy for head and neck
cancer.
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High-Dose-Rate Brachytherapy with External Beam
Radiotherapy for Localized or Locally Advanced Prostate Cancer

Akira MatsunosuY, Yoshiyuki Saiovama?, Satoru Usnara®, Saiji Onca?,
Kazushige Atsumr®, Taisei Matsumura?, Naotaka Sakamoro®,
Masahiro Yosukawa®, Atsushi Icucur® and Hiroshi Honpa?

UDepartment of Radiology, National Hospital Organization Fukuoka Higashi Medical center
IDepartment of Clinical Radiology, Graduate School of Medical Sciences, Kyushu University
3Department of Radiology, National Hospital Organization Kyushu Cancer center
YDepartment of Radiology, National Hospital Organization Kyushu Medical center
SDepartment of Urology, National Hospital Organization Kyushu Medical center

Abstract Purpose : To evaluate the therapeutic outcomes and late toxicities in patients treated by
high~dose-rate brachytherapy (HDR-BT) with external beam radiotherapy (EBRT) for localized or
locally advanced prostate cancer. Materials and Methods : From May 2004 to September 2008, 86
men were treated by HDR-BT with EBRT for localized or locally advanced prostate cancer at the
National Hospital Organization Kyushu Medical center. The median EBRT and HDR-BT doses were
40Gy and 30Gy, respectively. Result : With a median follow—up of 24 months, the 3-year overall,
disease specific, and biochemical relapse-free survival rates in all patients were 97.3%, 100%, and 83.6%
respectively. The 3-year biochemical relapse—free survival rate of the patients categorized to low or
intermediate risk group (91.8%) was significantly better than that of the patients categorized to the
high risk group (74.3%) (p = 0.042). There was no significant difference of biochemical relapse-free
survival regarding to the other clinical factors (age, T-stage, Gleason score, initial prostate-specific
antigen level, neoadjuvant hormone therapy, and total dose of EBRT and HDR-BT). Late Grade2 and
Grade3 gastrointestinal toxicities were observed in 8 patients (9.3%) and 2 patients (2.3%), respectively.
Late GradeZ genitourinary toxicities were observed in 12 patients {13.9%). There was no patient
suffered from late Grade3 or greater genitourinary toxicities. Conclusion : HDR-BT with EBRT can
be safe and effective for localized or locally advanced prostate cancer.
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DERICEY, FIZBEEORERIIHEML T2,

BSHRARRZ, T & X SHTZIRRE R T ARG
BERO—DOTH5. MBNE (BHRELXEBLV
EHRER) 1, ZWITFEAERS (3DCRT), HHEE
TG HRIE#E  (intensity modulated radiotherapy:
IMRT) Z0OAEREEST & & 12, BRY % MG
BWEO—D2 L LTRHED TSR TWS, E7kk
BREANERLYL Y ¥ —Tik, REY - BITETH
SERRFEICRT LT, 2004 ErHA ) Y7 4192 2 H
W EREEHEBNRS 2T T 5. BREE
AR BRAT L, (A E AN RS & L T,
MR 53R D REA LAY BE,
BISZBRAMRZE R IR I BB, 8 OFMTIc K & K
frL%z\, GERT SR TORBEITE, ER
PEEBERRIENDOHREDI 2\, BRI E O LB
W, BERBENICRENZRS 2WEOF F%
FoTwa., 40, EHEBREBALNERL
& — THAT L72BRB1E - RATHEATREI L IRAE 2 3
5 AR HE GO F S i SRR N BB B D VR R R &
MHIAEEREL NOARZ T 1 TICBITL, #

DERABEEREEIIOVWTIRE L0 THET .

¥R EHIE

E RS IAMNEE Y~ ¥ — 128\ T 2004
F£5 B9 56 2008 £ 9 AR L s, 4t
ERER AT & R B AR R A 2 AT L, HIER
6 RULOBENM %3 /-86 Bl x5 E L7z
(Table 1). 4F#lE 55~79 % (h9LfE 70 %), &
¥4 (UICC 2002 4£) @ W ERIE Tlc 51 i,
T2a 101, T2b 8%, T2c 6%, T3a
T3b 4B THo7:. MLEEOH LIREEIE
(PSA) 1% 2.6~81.0ng/ml (51 9.9ng/ml),
Gleason score (34 ~10 (9B T7), V) A 74535
(& D'Amico DZFHEIZ L Y, low risk B (T1-T2a
72 PSA = 10ng/ml %> Gleason score 2-6),
high risk # (T3 Ll %7213 PSA > 20ng/ml ¥ 7>
i Gleason scored Ll 1), EF2LASY % intermedi-
ate risk #EE L, ZOWHRIT low risk B 8
B, intermediate risk # 48 f5l, highrisk # 30
BITH o 7.

BRETHRE I EE R,

7 1,

12494

Table 1 Patient characteristics (n=86)

Characteristics n

Age (years old)

=60 10
61-70 64
=71 12
T stage
Tlc 51
T2a 10
T2b 8
T2c 6
T3a 7
T3b 1
Gleason score
2-6 24
7 44
8-10 18
Initial PSA (ng/ml)
<10 43
10-20 30
> 20 13
Risk group (D' Amica)
low 8
intermediate 48
high 30
Neoadjuvant hormonal therapy
+ 47
- 39
Content
LHRH analog 22
MAB 19
Antiandrogen 5
Orchiectomy 1

PSA : Prostate-specific antigen, LHRH : luteinizing hormone-releas-
ing hormone,
MAB : maximum androgen blockade

TSHRRIG IR I 2 BISH IR ST & m iR SRk N B
BafEH L7z AEPERSHICII=2R) =7 v >
EXL-20DP ¥ 7: % Siemens #1) =7 v 7
ONCOR Impression % FiV>, EfiE SR BET
(Zi& 4 ¥ 7 4 192 (MicroSelectoron: Nucletron
HE) ZEHLL. HEBNBSEET L%
BT, 2B, SRS T % 2 ~ 3EMRICE
FRESHEBMN RS AT L7z, SRS LT,
ANVEBETRIEE 72RO BRES (RUSZBR + K538) \ox)
LT, IOMVX #% Hv:, Bifm=, siEEs
LA N S5 S SR SRV N =1 - 5 O
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24~50Gy/12~30 43#&] (HRAE 40Gy/20 53&1) 2%
fToh7:, BREFMABAEIICEL T,
30Gy/ 5 4rEl/ 2 HA350 B, 25Gy/ 54El/2 HAS
10651, 18Gy/24r#l/1 HA%19 B, 15Gy/2 73&l/
1HP 7B TH o7z, HHERRRSS 3 X OHREA HR 5
DMEFTENZDWTIE, 20064£4 A FTid, Fi
At & AR &+ 40-50Gy/20-30 [\ + #H &k A BB &
25-30Gy/ 543El/ 2 B2 H 64, 2006 45 A LL
Feid, EIHMERERST 39-45Gy/13-15 [A] + AP AR
5t 15-18Gy/ 2 43#l/ 1 H Tirbi7z2%, Mifics
WL, BUHRIERE OBRRAHIB CER Sz
EFI DS H o7z,

R AR RS ORI A F & Fig 1123w
3. BHERETICEMRAEMNE L), BEREE
WHAFTICT 7L — b2 HAVWTRERHTT
TNr—8—§tERA L. TT)r—4—§tic
XB57—FT7 77 b VERITLELD, T —
F —stoOR A, BIVZBREGSIrSEEGE L. £
z, GBRBEORERE BT AH72012, REDPS
X1 ecm DL EOHEEEZ RS L 912, BFEEE L
WHRIA L7z, F72, HMERESEEDLN 2 ERIZE
FEITRAZITo 7. M ORASE HEEIZT
T — 8 — e Rk, RIRETTEMRN L T
SrERIA L. RIARZCT 8L, HHEETEE
& PLATO (Nucletron #t#) TH#i&E 54 & ERK
L7z BISZBRBEME (T3ERICTIIHE) ZaFifis
ELCHESM 2B L, RERE Dl E D
100% LAF, B RIBE O E HSEFl#RE D 75% L.
T&%bEHIT, TReZ%RYMESA 2 RELL
72 (Fig. 2).

ATRTPI A5 1, high risk B 7212 GBI O
B ARAAFEAS 30cc LLE, BV IIRERT I
THEOTHO OB ORIANBATTIZRE L
I S NERNEIS S, 2o 47 5 (54%)
BT S M7z, FOMNERIE LHRH 7 50 7 Bl
22 %), MAB (maximum androgen blockade) 19
B, 17 v Fay v S, KRR 16T
Holz. METHTMGEREOLIEIX, 3~6 7 AM
Tholz. HAHRIGERICHBINGEE I HAT
SN horz.

EEBEORBEEIX, 3y AEIC, W2, B2
AT B X ORI REFEGUE (PSA) HIZEICTTT-
7o, HEALZEMEZEOZKNICIE, Phoenix DEFHY
Ay, PSAnadir & 9 2 ng/ml LLED EFHFED

Fig. 1 Method of high-dose-rate brachytherapy. Metallic

catheters were inserted into the prostate through
the peritoneum using transrectal ultrasound gui-
dance.

Fig. 2 Dose distribution in high-dose-rate brachytherapy.

bhgaE L7z, Bk 6 » ALUROMEIAE
HRIZDOW T CTCAE version 4.0 2 £ 1) 5
#iTo 7. HFEREMNT X Kaplan-Meier #% HW,
B EEMEIZIX Log-rank BRE % HVvy, p<0.05
YREIFHCEEED ) & L7

£ xR

BIZIAM L6 ~617 A (ol 24 B). BE
HEPoRTIZ 26T, W LMEE (MEH
fise 161, B 16)) Thot. &EFIDIEL
AT 97.3%, 3FEERBIFENERFFEIZ 100%
Tho7z (Fig 3). ALFMERITISHIIRD.
risk B Tid low risk # 1 f#l, intermediate risk &
10, highrisk # 6 I T - 7. BEEGDFkE
OHYLfElE 71 %, Gleason score dHHRAE L 7,
initial PSA @9 14ng/ml, #VERREST o Hh o
B3 40Gy/20 73, i E SRR RS O bR 1E
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12 30Gy/ 57 E/2HTH 7. IHWEBERET
DHBUX6~497 3 (PRME217 H) Thotz
(Table 2).

SRR O 3 FACERNIERREFIL 83.6%, 1) A
2 # 5l T &, low-intermediate risk # 91.8%,
high risk # 74.3% T&» -7 (Fig. 4).
SRR R & ELZENEBERL ST S &,
low-intermediate risk # & high risk H#EOMIZA

BEEZRO. (p=0.042) ZFOMOET (UEHE,

SRS - BRERHEBNRSTOBKRE) &AL
FHFERRERICE, BAFNEEZLROL Do
7z (Table 3).

EHE 65 AUROBMAERERTIE, Grade2
DEBEEY 8 (9.3%) 12, Grade3 DEREE

Disease specific survival

Overall survival

survival rate

0

1] 12 24 36 48 60

months following HDR
Fig. 3 Overall survival rate and disease specific
survival rate for all patients (n=86). The 3-year
overall survival rate and disease specific
survival rate were 97.3% and 100%.

g low to intermediate risk. (n=56)
[4
g o | k—\‘-\_‘—<
5 high risk (n=30)
$ 06
l1—
L
a
= 04
®
3
E 02 | Log—Rank p=0.042
=
8
:E 0 A 1 1 1 1
0 12 24 36 48 60

months after HDR

Fig. 4 Biochemical relapse—free survival rate of the
low to intermediate risk group (n=56), and high
risk group (n=30). The 3-year biochemical
relapse-free survival rates of low to intermedi-
ate risk group and high risk group were 91.8%
and 74.3%.

1E»9%

% 2B (2.3%) 125272, Grade3 DEBEED
WiRIZ, @Win% B3 2EEEmS1 6, ERREE
DERWIES L FITH Y, VWThdREHEERC
THEBEIEE L 7-7%, BEEEEENAOE/ICL
DT L0, AEHLEOLEEIIARHT
o7, Grade2 DREERBEEE 12 6] (13.9%)
WS 724, Grade3 UL EORBREE T O %
o7z (Table 4). RERAEETRLE{EDL
N7z DITRERZE 106 (11.6%) THbh, G
% 10~35 8 (3l 284 B) IcRBDd 6Nz £
DHYILTHTRET Y —, 3B THRETEMAS
HATSWEROGEL RO, HE, REREE
RO NIEBI O K IINERER S 40Gy UL, &
M AN ST 25-30Gy/5 F4El/2 B TIT - 72 3E
BITH Y, HBAESOSEIEE E EREERE
PEEICHBE L. $/, KM EEEILR
WhOD, a/fllE% 2L LBEOEYEER
E#E (Biologically effective dose: BED) #SEw»
fEF] (197 Gy LLE) TECREBOHOLNLEMIIH -
7= (Table 5).

% =

RIVIREOEEAE L L TREHEERIZ, Bz
PREfMEWICRHLY, QOL #BFTELEEE L
THENENDDH 5. SRR CIZ = KITTEIKER
5 (3DCRT), EEHFBEHHEHE (IMRT) 2k
D, BIZBRERRESEOBREORR, RIZRBIT~
OBEBEMAIThN, BIFZEEIHRE ST,
BV L, Spistiz s 1y B
R, 7, EROWNECEHNREICE
D, B4 DERBORROBED»D Y, 1HED
BEUESHMEL 25, —F, HEBNEZ, S
BaTE HRTHANEHEZRRRKEVIOD, £
EEPEMAE L, BIIRNICHIBEZEAT A0
BIVVIRBEORENC L 2EEOEELZITIZ W
EVIH) RN D B, ERERABNENL, B
B RGPS LB L TR T ORI 34
VOO, BEOBESEENSL L, BIFRIEHE
BESHRESN-2H 52V, 7 BHRERM
AR, K ERMABRAES S B L T, &
BOMOBRBILYVES, HESRECBERBES
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Table 2 Characteristics of patients with biochemical failure (n=98)
Initial ; Timing to
Age T GS PSA risk group EBRT HDR-BT failure (M)
(ng/ml)
55 Tlc 5 4.1 low 24Gy/12Fr 30Gy/5Fr 30
75 Tlc 10 9.1 high 20Gy/20Fr 30Gy/5Fr 15
75 T3b 8 19.0 high 40Gy/20Fr 30Gy/5Fr 15
63 T3a 6 38.3 high 40Gy/20Fr 30Gy/5Fr 49
75 T2c 9 5.5 high 40Gy/20Fr 30Gy/5Fr 27
66 Tlc 5 14.0 intermediate  40Gy/20Fr 30Gy/5Fr 12
77 Tlc 8 14.1 high 40Gy/20Fr 25Gy/5Fr 36
57 T3b 7 71.9 high 48Gy/40Fr 25Gy/5Fr 6
GS : Gleason score, PSA : Prostate-specific antigen
EBRT : external beam radiotherapy, HDR-BT : high-dose-rate brachytherapy
Table 3 Clinical factors and the 3-year biochemical relapse-free survival rate
Clinical factor n 3year-bRFS (%) P value
Age (years old)
<70 33 82.0 0.50
=170 53 83.3
T stage
T1, T2 75 83.2 0.13
T3 11 80.8
Gleason score
2-6 24 85.5 0.78
7-10 62 83.6
Initial PSA (ng/ml)
=10 44 80.4 0.78
> 10 42 85.2
Risk group (D" Amica)
low, intermediate 56 91.8 0.04
high 30 74.3
Neoadjuvant hormonal therapy
+ 47 86.9 0.57
- 39 81.0
External radiotherapy
< 40Gy 21 60.6 0.27
= 40Gy 65 86.8
Brachytherapy
25-30Gy/5fractions 60 81.7 0.22
15-18Gy/2fractions 26 100.0

PSA : Prostate-specific antigen

Table 4 Late toxicities (Grade = 2) according to CTCAE ver 4.0

Grade2 Grade3 total
Gastrointestinal toxicities 8 (9.3%) 2 (2.3%) 10 (11.6%)
Genitourinary toxicities 12 (13.9%) 0 (0%) 12 (13.9%)
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Table 5 Gastrointestinal and genitourinary late toxicities (Grade = 2) according to the dose of external radiotherapy and

brachytherapy
Gastrointestinal p value Genitourinary p value
External radiotherapy
< 40Gy 0/21 (0%) 0.05 2/21 (9.5%) 0.53
= 40Gy 10765 (15.3%) 10/65 (15.3%)

Brachytherapy
25-30Gy/5fractions
15-18Gy/2fractions

Total BED; (Gy)
=197 8740 (20%)
<197 2/46 (4.3%)

0/26 (0%)

10/60 (16.7%)

0.03 11/60 (18.3%) 0.08
1/26 (3.8%)

0.38 8/40 (20%) 0.38
4/46 (8.7%)

BED; : Prescription dose expressed as biologically effective dose, calculated for an a/f =2Gy
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Clinical Outcome of Partial Glossectomy or Brachytherapy in Early-stage Tongue Cancer

Torahiko Nakashima, M.D., Katsur;'nasa Nakamura, M.D.*, Hideki Shiratsuchi, M.D.
Ryuji Yasumatsu, M.D., Sateshi Toh, M.D., Yoshiyuki Shioyama, M.D.**
and Shizuo Komune, M.D.

Department of Otorhinolaryngology, Graduate School of Medical Sciences, Kyushu University, Fukuoka
*Department of Radiology, Kyushu University Hospital, Beppu
**Department of Clinical Radiology, Graduate School of Medical Sciences, Kyushu University, Fukuoka

Partial glossectomy and low-dose-rate {LDR) bracﬁytherapy are both effective in early-stage tongue cancer without
lymph node metastasis, although head and neck surgeons and radiation oncologists disagree on which treatment is supe-
rior. Because our subjects select the treatment modality, we compared treatment results between 39 subjects undergoing
partial glossectomy and 107 undergoing brachytherapy for stage I/II tongue cancer. '

Local recurrence was observed in 10% and cervical lymph node recurrence in 23% following partial glossectomy, ver-
sus local recurrence in 13% and cervical lymph node recurrence in 24% following brachytherapy. Disease—free 5-year
survival was 87.0% following partial glossectomy and 90.7% following brachytherapy. Because incidence of local recur-
rence, nodal metastasis, and prognosis were the same regardless of treaiment modality, treatment should be based on
the age, performance status, and quality of life among subjects.

Keywords ; tongue cancer, partial glossectoiy, brachytherapy
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