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Current Status of Radiation Therapy
—Evidence-based Medicine (EBM) of Radiation Therapy —

Radiotherapy for Pharyngeal
and Laryngeal Cancer

Masashi Chatani

Radiation therapy is the first choice of treatment for early
pharyngeal and laryngeal cancers, especially those of the glot-
tic larynx and nasopharynx. For advanced lesions without
distant metastasis, more intensive treatments, i.e.,
chemoradiotherapy, multiple fractions per day, and confor-
mal radiotherapy are introduced to improve local control and
survival.

However, the level of evidence-based medicine is differ-
ent for each treatment modality. In this review, recent re-
ports of radiotherapy for pharyngeal and laryngeal cancer
are introduced from the point of view of the evidence level.
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MREE, WESHICH T 2 IEHIETFHRLBHHREZ T TR <,
FOREEIRFIMET RPHEE R EOBEEFICHFRE D HD
2> TWVAEZOF/mVQOLDEHIIAFF S N TV 5. THELRME
DFGHREREOBIRIC OV TR T TICAREIc#HE S h Ty
AV, KEgTIX, EBM®Levels of evidence (Table 1) DA
A HNEEE, MREERE O RS HE RO SMH T 5.
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1. LIEERE

UICC (19974F) 53 3E D1 —IVBHAER] T3 ST RIA M AL
EANERTH S, L L, IHES Tl bERGHEEELE
wh& OBMEDN A SN DY [Level of evidence: 3iiiA]. 72
III - IVA—B#ESIIZH L Tid, CDDP%Z A& L7z%%E
FIRE & TG & OPFRRE D BHEMIGE L ShTw
5. Z07) BALFERE R BETHRIERIZHEAT L TIT 9 neoad-
juvant chemotherapy lXAOCOA study®, Ma®%, INCSG
study® DRES T I B HIGR BB TR TEFROFE
DYBIFON L H o7z (1iiDi] . LA L, HbHRiG#EL L
e % (AR |2 BF F 9 % concurrent chemoradiotherapy (&
Intergroup study” CHRUTHRIGH HMEEIC LR THERIC R
T# o7z [liiA, D](Table2). 7:72L, [EKePFATEIZH
SWEEOHE (REIRZE, BIMERED) 2L 720, BEOMIE
i34, EFREREEERTLILENH L. —FH, /N
WG IR (L TRAFIE S (3 2B BV LR TE
», fok, EACHU#ERIRSSEE S Intensity Modulated Radia-
tion Therapy (IMRT) DE&ESMET SN T 5.

2. rhIEEERE

I - I (T1-2N0) FEBI T I fsH#RiG B, 111 - IVA—B
HA(T3 -4, N*EBITIZTAM + ARG DRI 2 BT 4
ThbhH, 12720, FEEEHAN, #TR, BEOREIZLD
FHPQOLYKE L B 5 - 0BBROMIMELSLETH
b, NYEGITH FFEHEARL (T1-2) DIEGITITEEER) > /3
B OINE & IR REREADRBEE 217\, BERTFEFIAH
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ALITbNTEY, FHICRRERE OB B A Table 1 Strength of study design and e}nd points (ranked in
BIFCH 2P BiiiD]. F70, —HOMRCTRER, 05, descending order of strength)
12538 D 35 |2 B 3/ MR T 5 <0 LR P B A 53k 5 T Study design
V39 [3iiiA—D]. L#HL FIHBED B I RO 1. Randomized controlled clinical trial (s)
- ; . - i)  Double-blinded
M5, WO TH, O#ECIRONEICE %ﬁﬁﬁé‘ﬁ’& i) Nonblinded (allocation schema or treatment delivery)
BIRESND DD D, —F, FHIEMEILEIRETRER % 2.Nonrandomized controlled clinical trial (s)
X125 5 HIRST R (L BRI O 5 3 HIRBR AT Y 3.Case series o
(23 A 5TV 5 (Tables 3~7). Pignon 537 D HEHER I I) fop dlonons e o
ii) Consecutive cases (not population-based)
5% A% 771 v A Tldadjuvant, neoadjuvant chemo- i) Nonconsecutive cases
therapy & TR IGIROPEH TIIZERIF LN TRV, End points
concurrent chemoradiotherapy Tld PO EHE ST A. Total mortality
WAH[2A]. B. Cause-specific mortality
C. Carefully assessed quality of life
I D. Indirect surrogates
3. TIRzERE i) Disease-free survival
P2l o> 1 H (TINO) FER TG MiGHIEIR S b i) Progression-free survival
A%, RO 1 HHRERPII—1IVBH SEFTIEFAT + Mg iii)  Tumor response rate

Table 2 Phase lll trial of radiotherapy with or without chemotherapy for nasopharyngeal cancer

Reference  No. of Tx. Disease-free survival Overall survival

(year) case CcT RT (Gy) (%) p-value (%) p-value
Ma J et al* 228 BFC 68-72 5-yr 59 0.05 5-yr 63 0.11
(2001)® 228 - 68-72 49 56

AOCOA* 167 CE 71 3-yr 48 0.45 3-yr 78 0.57
(1998) ¢ 167 - 71 42 71

Intergroup# 78 FC 70 3yr 69 <0.001 3-yr 78 <0.005
(1998)" 69 - 70 24 47

INCSG* 171 BEC 65-70 5.yr 39 <0.01 5yr 42 NS
(1996)© 168 - 65-70 30 40

INCSG: International Nasopharynx Cancer Study Group, AOCOA: Asian-Oceanian Clinical Oncology Association,
#: Neoadjuvant chemotherapy, #: Concomitant chemoradiotherapy, BEC: bleomycin, epirubicin, cisplatin,
FC: fluorouracil, cisplatin, CE: cisplatin, epirubicin, BFC: Bleomycin, fluorouracil, cisplatin.

Table 3 Phase lll trial of hyperfractionation for head and neck cancer

Reference No. of RT Local control Overall Survival

(year) case (Gy/fx)  Fx. (Gy) (%) p-value (%) p-value

RTOG 9003 268 1.81.5 2C 72 2-yr 545 0.05 2-yr 50.9 0.054

(2000) '@ 274 1.6 2s 67.2 475 0.55 46.2 0.26
263 1.2 2 81.6 544 0.045 545 0.067
268 2.0 1 70 46 46.1

EORTC22791 166 1.15 2 80.5 S-yr 59 0.02 #5-yr 40 0.08

(1992) 1= 159 2.0 1 70 40 30

Pinto 50 1.1 2 70.4 3.5-yr 84 0.02 #3.5-yr 27 0.03

(1991) 12+ 48 2.0 1 66 64 8

Sanchiz 282 1= 2 70.4 NR 5-yr 58 <0.001

(1990) '@ 277 2.0 1 60 NR 21

Datta 91 1.2 2 79.2 2-yr 63 <0.02 NR

(1989) ¥ 85 2.0 1 66 33 NR

Marcial 94 1.2 2 60 2-yr 30 NS 2-yr 30 NS

(1987) ™ a3 1.8-2 1 66-73.8 29 29

C: Concomitant boost, S: Split, *: oropharyngeal carcinoma only, #: Actuarial survival, NR: not reported, NS: not significant
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Table 4 Phase II/1ll trial of accelerated hyperfractionation for head and neck cancer

Reference No. of RT Local control Overall Survival

(year) case (Gy/fx)  Fx. (Gy) (%) p-value (%)  p-value

TROG 172 1.8 2 59.4 5-yr 52 0.3 #5-yr 41 0.323

(2001)® 171 2 1 70 47 35

RTOG 9003 268 1815 2C 72 2-yr 545 0.05 2-yr 50.9 0.054

(2000) '™ 274 1.6 2s 67.2 475 0.55 46.2 0.26
263 1.2 2 81.6 544 0.045 54.5 0.067
268 2.0 1 70 46.0 46.1

EORTC22851 257 1.6 3 72 5-yr 59 0.02 5-yr 27 NS

(1997) 1" 255 1.8-2 1 70 46 25

Jackson 41 2.0 2 66 3-yr 491 NS #3-yr 594 NS

(1997)1® 41 2.0 1 66 44.3 56.8

Dische 552 1.5 3 54 3-yr 46 NS 3-yr 52 NS

(1997) 1@ 366 2.0 1 66 46 52

Schmidt-U. 32 1.8 2 72 3-yr 67 0.03 3-yr 60 0.05

(1991)2 30% 1.8 1 72 40 46

EORTC22811 149 1.6 3 67.2-72 3-yr 31 3-yr 34

(1986)2" 159#+ 1.6 3 67.2-72 40 NS 29 NS
159 1.7-20 1 70-75 32 29

C: concomitant boost, S: split, *: phase II, **: misonidazole (+) , #: disease-free survival, NS: not significant

Table 5 Phase lll trial of radiotherapy with or without induction chemotherapy for head and neck cancer

Reference No. of Tx. Survival
(year) case CT RT (Gy) Disease-free Overall

(%)  p-value (%) p-value
Domenge* 157 PF 50-70 5yr 51 0.11 S5-yr 41 0.03
(2000)# 161 - 50-70 40 38
Lewin 233 PF 64-70 NR 5yr 27 0.59
(1997)2 228 - 64-70 NR 25
INCSG# 171 BEC 65-70 5yr 46 NS 3-yr 39 <0.01
(1996)® 168 - 65-70 40 30
Martin 38 PF 55-70 1-yr 73 0.25 NR
(1990) 29 37 - 55-70 61 NR

*: Oropharynx carcinoma only, #: Nasopharynx carcinoma only, PF: cisplatin, fluorouracil, BEC: bleomycin, epirubicin,

cisplatin, NR: not reported; NS: not significant

WA RGN TH B, —EOMER TIINYEFITD
JRFEHATEIA (T1-2) DIEGITIEFIER ) >/ SHighil & FIRH
ANORGEHSTIC & 0 BREIRAF 2 5t 2 AT Thbh T a®
[3iiiA, C]. #ift, II—IVBHIER 23} L TNeoadjuvant
chemotherapy & FEF UG X O ARG 12 e~ BgE iR AT
EFBOYE/ENHE N TV B34 [1HiA, CI.

4. WESEE

I - I (T 1-2N0) fEH T I UG #R B, 1 - TVE (T3-
4/N*) FEBI T IE T4l (+ MRS DS — M 2 G H$TH
A, THREBNZA; LT L — 4 — {6 R0 M 43475 H 7 % 5k
LIk D B DA, BUHRIGEICETESEOHIIS S, TI
—2NOEFNTEFE S EIBES TN B A5, Falt, T2-3NOAE
Bzt L T ahata & markl s om Fosis
SN T 54 [3iiiD]. BIAE, RTOGY9512 TIET2NOFER 2T

12

¥ 5 Z RIS OFMEZ R T % 5 3 MRERAED H 1
Twh,

FEY T X

2 EIFRSHE (Multiple fraction per day)

18453 E 88 54 (Hyperfractionation) (338 % 7 #IBESHZ T
1 B#EE47% < L(1.1~1.2Gy), 1 B 2~3 [IES LRk
WM EZEZ TICRER Lo THRETH S, LML, B
Bl om Lz o s A FRICEFS Lizkd462E
T A4y, EORTC22791' TOI-TIVE] D HpIfERE 1=
x4 55 3 HHER T IR PTHEE Tl E AT REA BN T
WA, HEFRIZIIABEOUEITFAO LD o 2[1HD). IEH
AL D BRI B E A THRICERIED N
H%90% LLEDFEF TIHBAEER T E THB Y, BMREIIF
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Table 6 Phase lll trial of radiotherapy with or without concurrent chemotherapy for head and neck cancer

Reference  No. of Tx. Local control Overall survival

(year) case CcT RT (Gy) (%) p-value (%)  p-value

Adelstein 50 PF 66-72 5-yr 77 <0.001 5-yr 50 0.55

(2000) 2 50 - 66-72 45 48

Calais 109 CaF 70 3-yr 66 0.04 3-yr 51 0.02

(1999) 2 113 = 70 42 31

Zakotnik 32 BMMC  66-70 NR 4-yr 26 0.08

(1998) 2" 32 - 66-70 NR 7

Haffty 91 MMC 68 5yr 76 0.003 5-yr 48 NS

(1997) % 104 ~ 68 51 42

Jeremic 53 Cis-P 70 5-yr 51 0.018 5-yr 32 0.011

(1997)2 53 CBDCA 70 48 0.04 29 0.019
53 - 70 27 15

CaF: carboplatin, 5-fluorouracil, BMMC: bleomycin, mitomycin C, PF, Cisplatin, 5-fluorouracil, MMC: mitomycin C,
NS: not significant, Cis-P: cisplatin, CBDCA: carboplatin, NR: not reported

Table 7 Phase Ill trial of accelerated or hyperfractionated radiotherapy and concurrent chemotherapy for

head and neck cancer

Reference No. of Tx. Local control Overall survival
(year) case CT RT (Gy/fx) (%) p-value (%) p-value
Staar 113 CF 69.6/41 2-yr 51 0.14 2-yr 48 0.11
(2001) 3% 127 - 69.6/41 45 39
Jeremic 65 P 77170 5-yr 50 0.041 5-yr 46 0.0075
(2000) % 65 - 77/70 36 25
Dobrowsky 80 MMC  55.3/33 2.5-yr 48 <0.05 2.5-yr 41 0.03
(2000) 2 78 - 55.3/33 32 3

81 - 70/35 31 24
Wendt 130 PF 70.2/39 3-yr 36 <0.004 3-yr 48 <0.0003
(1998) % 140 - 70.2/39 17 24
Brizel 56 PF 70/56 3-yr 70 0.01 3-yr 55 0.07
(1998) % 60 74/59 40 34

CF: Carboplatin, 5-fluorouracil, PF: Cisplatin, 5-fluorouracil, P: Cisplatin, MMC: mitomycin C

¥ 5 EOBEHIME TIIMTEIZEIZRD TV, Pintob'?
O HIESERE S % 55 3 AR CILRBTHIEER, AfFRe
HITEFEIBFTSAEICENRTY2(HHAL L2L, Sl
DRTOGY0-03'Y Dl T3 73 FI BT L0 H 73 BRI
IRTHEELZRBIHHAROWEZBD TV LA, EFET
#1355 T v 7%\ [1iiD] (Table 3).

TN 45 BB 5+ (Accelerated hyperfractionation) & 1 [A]
WEEPRLHL(1.5~1.8Gy), 1 H2~3 [HES L&
M2 TICEN Mz ST A AN TH L. IEEH
DB ISAHRV728, B E % 5 9 Continuous
intensive, MIHE4EIIEET % BBEHET O/ ] GE 2 i R o
#1247 9 Concomitant boost, & 2RI % B <
Split course 7z EOFEDfTOILTWAS, L L, KiEbA
FRIIFSLALLTEIET L AI4 %\, EORTC
228517 TIEAETTIHEERAE |20t L Chins - B3 C IR P
HEOFEDOUELTRDIN, EHFETIIFEDEIIES
N7 A > 72, Continuous intensive M Dische 512 L 5

ERE 1443 A25H

CHARTIZ1.5Gy 1 H3[al, fkH R F12HHT54 Gy%x
BT 2 HET, BEREEOHERIABICRIFTH- 2
B, FEEY) VONEIES O DEFEIIEIEB O NPT
[1iiD]. Concomitant boost|Z[#3 % Schmidt-Ullrich 52 @
R CIL R, BRI RS SRS REA A
IEEFT [1iiA), SEEEICOMERICERI R o7,
Split course WEORTC228112VCld, Rz, AfFET
=l <, RMBSEOME CIIES LU0 A BHE T IE
SERSEETEETH 572, RTOG 90-0° Tl Concomitant
boost TSplit course R 7 53 BEHHHE (o~ TH E % Ry vl
HEROYEAFED SN TVEY, EFERTIIEIIESNT
V72V [1iiD] (Table 4).

=D e 3

Neoadjuvant chemotherapy (ZCDDP % H1.0s & 35 ZHIfEH
FETW LoD D 3 HAEBSHAONTE Y, LUK
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MDINCSG study”[1iiDi], HIEF#EOGETTEC study? [1iiA]
THIMEDRD 5TV 5 (Table 5).
Adjuvant chemotherapy |34#7 £ B 41 # T DIntergroup study
0034 TEIBELBIE DWW A A S NIz, FHROULEL
FoHN Ty, ik @Bachaud 53 Dstudy T 1 J& A if
i, EFRCABLUEIRE SN TS [LiiA] .
Concurrent chemoradiotherapy(Z, CDDP# f\v>7-£%lfif
HEETEFRIIFS LT T AdHEES LD
2&H A, FIHERE OIntergroup study®, FFIHTEHE O Calais
5% Dstudy, IS, ARG % & t BSEEE DJeremic 52
DFET, TRENRBETEMBE I TRATHIEE, £F
FOH B EIRE SN TV A(1iiA, D](Table 6).

SR EIRE AL EE & O AL

%5388} % F > 7-Concurrent chemoradiotherapy {3 P&+
HMEE & KR THE L RPTHIER, EFROUEIHRE S

WHGEHE, WRIAHE

no2®H A[1iiA, D](Table7). L4 L, Dobrowsky 533
(bR I B TGrade 3-4D MiEHEME = HE (18%) 12529
THH, WendtH™ b MilENE, HELICOEKZRDT
W5, HEIEOFENGERE L THLI LGP E) S
SICREPLETHH ).

BHUIC

FEEBMOEAIZ L ) BERABRDBEEIHAL» L2,
INVEWVLNXVOIEFT VAN ROENL L) I o7,
LHL, £0% Bk E R LMIATDRTEY, 7V7,
ELIChNED S DIEIZD BV, A KESORRRAER
TR BEILR Db ETIThbRTEY, “BIIh/ABES
A'DEBFETHLZLDHAL L TBrRITNER L, 4
%, DHPEICBITA2EWIET Y AILH &0 (EEEED
AL END.
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