u

) <

The University of Osaka
Institutional Knowledge Archive

Title |(BRBRTLREICSITI2HACRBEREEZRLL
MEDEEDER

Author(s) |&R, IE; #HA, =; #HER, &8 b

Citation | HAREZMRIIRFSMEE. 1983, 43(3), p. 456-465

Version Type|VoR

URL https://hdl. handle.net/11094/17740

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



456—(64) AAREFRART ML H43E 35

RENR P LRBCET 2R & BETRE
HERLUICHRESEEDELR

HREAMSER (EE 1 RBR#ED
* FAEGEE (EfE  SRESFEED

BR 1E  &HFHE S HE B BHY B

(FBAIST4E 3 A12B 24
(MEFNST4E 5 B 17 A BB

Stage, T'umor Growth Rate and Optimal Dose Fractionation Schedules in
the Treatment of Squamous Cell Carcinoma
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In order to search for the optimal fractionation schedule in management of differentiated squamous
cell carcinoma of the head and neck, we retrospectively analyzed the results of treatment in 77 patients
with cancer of the larynx, hypopharynx, oropharynx, oral cavity, lip and external auditory canal, who
were treated by external beam irradiation with curative intent between 1974 and 1978.

Fourty-five patients received radiotherapy alone, while 32 patients with T, or T, glottic cancer
received combined therapy with laryngomicrosurgery performed prior to or during the course of irradia-
tion. These T, and T, groups were seperately analyzed from other T, and T, groups as Tys for
convenience because tumor burden was reduced to microscopic residue.

Local recurrence rates were calculated by logrank test and compared with special regard to overall
time and fraction size in following three subgroups, i.e., Tims, Tisz, and Ta,, the prognostic
homogeneities of whom had been statistically tested in previous report.

Studies showed that no significant correlation was detected between total dose converted to partial
tolerance (PT) and local control in all subgroups except for Tsy4, in which local recurrence rate was
rather higher in high PT range.

It was observed that local control of differentiated squamous cell carcinorna of the head and neck was
significantly dependent on overall treatment time and fraction size, differently by tumor stage.

Favorable fractionation schedules considered as optimal for T'Lys were those in which treatment was
given 5 times weekly with a daily dose rate more than 196 rad in a shorter overall time of less than 42
days. In contrast to Tyus, effective schedules for T3, consisted of longer overall time of more than 60
days and a lower daily dose rate of less than 153 rad.

In T,;., the optimal schedule was needed to be altered according to rapidness of progression of
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disease characterised by duration of the complaints, which was statistically proved to be significantly

shorter in T,,, than Ts,,.

Rapidity-adjusted schedule consisted of a shorter over-all time of less than 49 days with a daily dose
rate of more than 175 rad 5 fractions a week for a case having a duration of complaints of less than 2.
9 months, and longer overall time of more than 50 days with a daily dose rate of less than 174 rad for a

case having a duration of more than 3 months.

Those treated with rapidity-adjusted fractionation showed a significantly lower recurrence rate as

compared with other fractionations.
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BFETRTE LR ARG LB
STEREE LT, BEVIOREER EOEER O/
Svbor LT, LoE¥K E—ERE K
HREMES, BERAREYET IR 5B
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ExE 2 BBEO—2DH AR E WD THET
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BEEMRRERER T VT, BEROCRETEEY
WET S &, BEERBENE -, —BEI,
BEEY-, MM, 5L, ROk L
DEET S L ZhTED, o TIEkaisE
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Table 1 Distribution of patients by primary site and
T-stage

Primary site Tz Ts4s
glottis 32 0
supraglottis 7 13
subglottis 4 1
hypopharynx 4 1
oropharynx 4 4
oral cavity & lip 2 0
ext. auditory canal 2 3

Total 55 22

#7383, Table 1 iR 2 & < T, BEEMEH574)
L%, 2B0U%R LD D, FHiSE IR UICC
(1978) BFIC LB, % LAFEBI O T,
Jesse B 3 E I HEHL L 7-,

B v HEBC T, #CX N, 276, N,N,
0,N; 241, TBETN,19, N,N, 3, N, 4, T, B
T Ng 5, NiN; 4, N3 1, T, TN, 3, N;N, 5,
N; 4 TH 5B, £ETIT, N, 54, N, 8l, N,
441, Ny 1160 NJEGNET0% % S 5,

ChoDEFD 5 Y, FEPEOR2ME, 3T
B AREE TR & 1o XHBR P MEB A (Lar-
yngomicrosurgery) 7374 h, FEEITMHE S h
TJ& Y, Microscopic disease O%lfH% BAg & LT
BESHRERM T, f-TIhbit, *ofh
OT T, HrbHBERENOI T =) — BT
5bDTHY, FEEMIC Toushf & LITERT 5.,
ZDOMOBEROFM LR OO AL, BFER
PEESHET 5 LR Thbh Tt

CHhOEDEADFRICHEYRIETEEZ LR
5FREFICOWTE, FIKHBEI L 5K, F
FEEAL, RH, i, HEHROEE L hEkE
IR EDHANEEY, RITERRICHMEHIEFEEN
B WD RERBE L RO L TH -7, B
FEEBBLIZ D TIX, PR & £ h LSt oo,
WD TUE, Tows, Ties, T ® 3 BRI BT
BREOFBELRRLRTWA, BEFYELAOE
FREE, T, T.M, T:.T.McBiBREDFEE
BRI Eh Tz, fo THEESMICHEROF
BRAFOED D, Tows (BEFIE B, T (BM
DA oRe) B, Ts. (BRSO Bo 3 B,
TRENE R T I/ N—TEELBbRBLDT
H5,

GF8 U 7o B SR B A B 13%°Co E PR B 4T 25 &,
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10 MeV ) =7 » 27X RTHoB, V=7 v 7EF
FRIRE BRI & DB 2 Flic A,

FR&H5R &3 1 [@200~325rad, 38 3 ~ 5 [@4-El,
BHLAHBERE 1223~82HM, HHRE X
3,500~7,430rad (PT 1,055~2,300ret, TDF
60~130) DEHETH 5,

RS T, MRS, PRUOTHEEOECILES
WA PR G RERGMEP LR, SEE
BTy = v DEAZMBH (REFRSIIHRHERZ
BoMRIE) ThH, BEEFXEFIETIX5X506)
cm?, £ DM TIE 5X8~8X8em?TH 5,

R FREEOHFIIABEDHFIL, log rank
test!?IC & - Tfis\y, HERPCERE TRl
BRE (E) w3 EAEREE (O) oz
BREO/E) L LUFERLK, Ik, RIERA
T EHEFA S ST,

FHICBEE L, RO LREROHMEED < F
A =2 =L UTRIHIMZFIALE S E 5 hic
DT h R L e, BEHC W ICEANE T s BE32
B, Ty BE2140, Ta 21RO 7460C, DREA
BRED 24 & hIERED 14, 3 IREEE

HAEZHSHRE M $43% 35

BRIz oW TDMEERRETH D, BEEROHE
BB E23H ) S8 L,

AR L B RO FE L SBEB B E o
Afe L, BhoRRKGZ0.52F & L, A%
ERE LT, FARTHEOBEFECRES, &=
FIE&0REC VB RS, WESERS, WS, B rmm,
IRIERYRTH - 7o, TURERE CIIMET RS,
e, WS, chIREERE I, MRIER, KAHEEE,
AR, AEERETIER FRTHo k.
FNHAR O EHE B iE 0B E 1 Wilcoxon ® I
NMABTE TIT - .

. R

(1) BRELERX

TR L ICRRRE O K/ L BREOBGRYKR
AL, B L TR HER s & B
IR 2 hitd o 7o (Table 2).

(2) Partial Tolerance (PT) & HH=E

Table 3 1=RT X 51, Tus®E PT BN
BREHEL o T 50, MEEEZ R,
Triz, ToraDEFETILE PT B CHNBRE,N T,
LAOBWEEZS D, Teu BT, FEE%X D -

Table 2 Local recurrence rates by total dose

Stage  Totaldose(rad)  No. 0 E O/ X [Levelof
significance
~4900 15 3 2.8 1.1
Tue 5000~ 17 3 3.2 0.9 L i
~6400 12 4 6.15 0.7
Tise 6500~ 11 6 3.85 16 1.95 ns
T ~B700 13 10 9.97 1.0 0 -
e 6800~ 9 7 7.03 1.0
ns....not significant
0....observed number of local recurrence
E....extent of exposure to risk of local recurrence
O/E....relative recurrence rate
Table 3 Local recurrence rates by PT
Level of
7 s /E b:&d .
Stage PT (ret) No. 0] I 0 Bonificenee
~1449 9 3 1.63 1.15 y
Tiss 1450~ 23 3 437 0.43 L8 e
~1999 10 4 5.19 0.77 =
Tive 2000~ 13 6 481 1.25 039 s
~2199 17 13 15.76 0.82
" 3.83 P<0.05
Toes 2200~ 5 5 2.24 2.23
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TEWERER STV,

FERE AT i h, B L hBEE I
PT &FEMEIL B BRI D, Died &b Ty BT
WX PT EBFHEREHBE LV E WD & EAHE
5., BRRCHETHIETFLLT, osERTF
DEEERIEL T 5 REMLE 2 Shic,

(3) BHELIME & BHR=

FRICR T, EBRIE S BRROMIE%D
LEGS R &Ehic (Table 4),

Fiebb, TinsFETREEME 438U E
NTLR2AUTAERCHSBREIME., Ll
ThEde, T B oRaBEMm2ss9HLTE
ERTO0BEU ED L 0 EEIEREIMELZ &
RRdbhE, TLHTR508L EE49BHUTE
THHRRCEEZEIRDOhidote, T.B
ZTETR2HALTRNLEERTLEEZER
e oz,

(4) FBHRE (rad)/WHEMME (B) LBHX

TR L BRRCBEESER DD = b, 1
RS R BT L B R T 5 i,
BRE/ERABE T2 —2— L LTHRERY
BeEt Ui, Table 523 X 51, TousBETIX140
rad/BLLERZ U TOREL W I FBECER
EoMEWZ EABBBAL, L L, Te BT
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Zh & Oz, 109rad/ B LUF#3110rad/ B L _Eo
BELDVERCHRBENMEVRER L Ino i,
T TR (2) OBE L FERICEE R &35
Dhhinmotz, Tk T 5L TTe- 7ok
HCbEBERERTH -,

(5) FHADOHE <5 # — % — & LT ORI
T oW TERPEWEE T L > CTR/IY
i B D IIRRIAR A A L, T, ~ T DIiEH D
[RFEEAL 1 o 6T AART 3, S+ BB TFH4 .05
RC5 40, hiHEERE4.45 B(7), BFLER5.3
H HQ20), TWHEARE6.25 B(5), HFTEE6.4
HAH (5) ThHh, WAL hBLENRIS N
DIETRIE R T e ds - 1o, SR B o SRR 12,
Table 6 Iw-T X 512, HWRIAETF LIz 0L
PRI { T B[ 5 b i, foiiL
TWET TS ELA T, L) EFE -
7o, ThOLEFRMMTOEEEZIPEEIO Iz o
H LB ooy, BEI% T, Te BEioE 28
HEMERICIEEEND D Z EHHBA LT,

Zh b o bR AT A 2 e
T, R L EOHBRS B I D EL bR, T8
DG HGBEZ EE L, Tuws (BFE) T
AR 11.2 B D TEVLDTH D,
FRFEL LToBREESLDEE L b,

Table 4 Local recurrence rates by over-all treatment time

Overall time . 2 Level of
Stage (days) No. 0 E 0/E X I ——
~42 22 2 4.25 0.47
.08 '<(0.0!
Tuns 43~ 10 4 1.75 2.29 .00 E<0.05
! ~49 13 6 5.70 1.05
Tisz 50~ 10 4 4.30 0.93 AL o
~59 14 13 8.78 1.48 -
Tss 93 <0.0:
Taes 60~ 8 5 9.20 0.54 395 P<0.05
Table 5 Local recurrence rates by averaged daily dose
Total dose (rad) : Level of
Sta E X ]
ge — Overall time (ds) L o - O/E N significance
~139 14 5 2.61 1.92 )
Toims 140~ 18 1 3.39 0.29 3.87 P<0.05
~124 6 2 2.76 0.72
Tha .2
LR 125~ 17 8 7.24 1.10 0=3 e
~109 9 6 10.29 0.58
Ts. .1 ,
44 110~ 13 12 7.7 1.56 e E<0.0
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AL O L RT3/ L ShVWHSETH -
1=,

(6) Ty BT D\ TR

(a) VAR & FRE

T HE RN L2 3 » AXxERC L TEY
ModolEHMMOLDIZEST5 E, SHEO
DR THPTh L h#EREENEEST
BY, REHOLOIEREEN L YV EVWTHAS
5T ENFHIERS, 20 T HomER >\ T
TBFRHAR & BRROHBI R IR L,
BEMMAS08 L EL49ATFTRES T 5 &,
AR 232,97 A LUF YRS 23508 LL | &
49H LA, SR HART A33. 05 B Ll - cia iR 350
HULEL4BELN T O 4 SRR S b & Lol
5. REERE, O FHNLRA3» ALLE R
H#AB0H L E0/1, @ k2.9 AT ¢
REBHL9BLIT0/7, @ HMHM 3 » AL LT

AAEFHHRS ML $43E $35

IR B B9 LIT6/8, @ idARI2.9% ALLTC
BIREHS0E L E4/5TH Y, EHMCTERROH
BiERXA»ro, LhLl, Q+OF LQ+@M
T, Table 7T 2R X 51T, BIE L EBICHENE
FEFRHUENZ & KB L e,

CDZEE, TLHTaRMERoE -, omn
T hiE slow-growing 7t % DX L CTIEE W
BT, E\ b Orapid-growing’s d D2 L
TEWHIRAE CHEEZT O 2 SR X WERY
b72bTHOT, EREE L BEHR OB A O
BHEPRLAELOTHS,

(b) MR (rad)/TGFHIE (B) LFHRE

FIMHEAR 3 » BLL L 22.95 BLLTF, 85
(rad) /{65 (B) 125rad/ B Ll E & 124rad/H
PToEa8l o TEL AMEEOTERIC ST
RFBEREL&RFETS L, © 35 AL ET124rad/
ALIT0/1, @ 2.9% ALUF¢125rad/ B Ll E2/9,

Table € Duration of complaints and T—stage

Stage No. Duration of complaints (months) Mean duration (months) Level of significance
T, 7 1(2) 2(3)8 2.7
Ts 14 14 203 345 702 52]44
3 9 24 ’
T, 10 24) 5 6(3) 7 6.8 F=0.007
B(2) 16 : 6.1
i 11 2@) 3 4(2) 56 55 :

7 8 9 10

Number of cases is indicated in parenthesis

Table 7 Localrecurrence rates by duration of complaints and overall treatment time

Duration of complaints Overall time Level of
St i 0] E ; ) -
= (months) (days) = ok - significance
<2. <4
3<2 ’ 50<9 . . i .
Tise <2.9 50< 9.46 P<0.005
. [+ [
3¢ <49 13 10 5.14 1.95
Table 8 Local recurrence rates by duration of complaints and averaged daily dose
Eradie D‘u.'['&tlﬂ:n of complaints Rad/day No. 0 £ O/E Xt . Le.vel of
(months) significance
;2'9 122;4 }owo 2 53 0w
Thse 4.62 P<0.05
e =Rt 11 8 4.61 1.74
i< 125< ! ’ )
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® 3 » AL ET125rad/BH L E6/8, @ 2.9% A
LIFcl2drad/BEATF2/3& o nte, ZhbEAEER
CAEBEZXZV, Lrl, O+QOF LQ+@FM
THHERRCAEEI RE Shic (Table8), =
R BHENMAIR 2 E < slow-growing ¢ £ % bR b
b DR U CIRRAR &/ T BRI & SR C, N
12348 < rapid-growing £t £ 2 bh 5 DR
LTk, BREESRCHETSZ LEIWMERFE
RRICOMARDHZ LHRLTWS, BERESICD
WTHEREE EOFREVCHLETH D,

h b OEERE L RERS OHER»S, T
FIi, TonsPIOER O b D & Ty DAL
THLONRELTVAHZ ERIRLTWS,

4, =

Friedman'™iL, -~ CEZE-CRcE &+

5 &5 IR SEEID VBV ELT,
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{8 = O FEFI D cell kinetics DT d &3 <
BEORANEELVWE LTS, BANBLE
RTH, WU & CBHEEEFCH L TRz o3
GRS BTz, Bl Ty TS B B
SR (BRE/GFEEBD LERFIBRY, Ts,T
EVR RS R TRIGENIKE S, T TWlRi=
FEOFEOFEMEFREL SO THETH 5,
otk EERCE XL L, BEENS
W, BEVRERERCEIRMENTEZ LN,
STEIEEEETLIBECUNETHD, Thbi,
[EFRPEOERY = v A Y EBIRETERRA Xh
% L 5, growth fraction VBT 5 Z &0 X
LB bha,

XEE, SR SR S hBRTHIEE A
BHLTWB DEDOWT, —EREOESIZY -
THELEIEEL B L7 d o2 Table 9-1~9

Table 9—1 Literature results

T, +2 (Glottis)—local control more than 2 yrs.

150—190 rad/f 200—280 rad/f 300 rad/f~
Loeffleri® 27/32 (84) Fayos' 98/118(83) Henk®® 43/55 (78)
1800—+ 1700— 1850—
Woodhouse!® 168/222(76) Loefiler'® 6/6 (100) Stewartsh  179/199(90)
1500— 1800— 2200—
Buschke! 21/28 (75) Hayashizo 68/80 (35) Harwood®® 160/168(95)
1600— 1700— 2000—
Baclesse'®  52/82 (63) Hjelm- ,
Hansenth 80/102(78)
1500— 1700—
Ennuyer? 62/101(61)*
1800—
Hendrickson®» 183/210(87)
1950—
Peres 73/87 (84)
1700—
Marks2) 54/60 (90)
1700—
Fletcher: 265/330(80)
1800—
Wang®n 347/415(84)
1750—
Horiot2® 249/304(82)
1800—
Quayum® 45/53 (85)
1600—
268/364(74) 1530/1866(82) 382/422(91)
Number in parenthesis indicates percent
# PT (ret) + Bfsfweek
@© 3fsfweek

B 4fs/week
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Table 9—2 Literature results

T\ . (Supraglottis)—local contrel more than 2 yrs.

35

150—190 rad/f 200—280 rad/f 300 rad/f~
Deffebach®® 11/19 (58) Fayos® 24/31 (77) Henk3n 6/10 (6-0)@
1600— 1800— 1850—
Fus 29/41 (71) Fletcher) 47/63 (75) Tsujiisn 6/8 (758
1600— 1750— 1900—
Sring®s 15/23 (65) Wang?® 45/53 (85) Henks» 10/15 (67)
1600— 1750— 1900—
Hayashizo 22127 (81)
1700—
Bataini 63/79 (80)*
1950—
Hjelm- ”
TT— 22/33 (67)
1650—
Ghossein3® 56/79 (71)*
1700—
Arisawat) 35/52 (67)
1600—
Hendrickson®»  3/5 (60)
1950—
Quayum? 23/27 (85)
1640—
55/83 (66) 340/449(76) 22133 (67)

Table 9—3 Literature results

T+ 4 (Supraglottis)—local control more than 2 yrs.

150—190 rad/f 200--250 rad/f 300 rad/f~
Deffebach® 11/13 (85) Fayos'» 9/24 (38) Tsujiisn 11/23 (48|
1700— 1800— 1800-—
Fu 11/19 (58) Fletcher®s 31/52 (60) Henk 213 (15)@
1750— 1750— 1850~
Wangsn 39/117(33) Wang 39/117(33) Henks» 10/20 (50)
1750— 1900-—
Henry'® 22/46 (48)* Hayashi 6/19 (32)
1400— 1700—
Fletcher) 11/20 (55)% Batainis® 556/134(41)*
2100— 2000—
Arisawa® 15/34 (44)
1600—
Ghossein’® 49/107(46)*
1900—
Hendrickson®» 16/29 (55)
1800—
Henry+ 25/48 (52)*
2000—
54/98 (55) 245/564(43) 23/56 (41)

¥r Other advanced head & neck cancers included.
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-3 CH %, 190rad/EILLF & 300rad/[ELL_ETixuw
FThHHFEFIDAIn < IEFECIT B LB WE A
HHH, EHARFENC Y - T Ty, G ik
—EHEE LB E EFIEERT . T (ML
B T, Zhiidnc—ERENME IR EHIE
B\, tumor burden 23 LR —FE o PEIICH
5EBbh 5T, FMLE T FHEO
200~280rad/ECHBFIMRIRER T 5,

¥ 7B T DT, BRI & BIEER 2tk
LIcB&EBID 703, % L1 7-H5B < Table
10-1, 10-2 /R L7z, Ty TURTAEREARIA350 H LL
TTHEELBER D B, TeTIE, 60~79
HOEME O b 0 B HIHRI B CATREMELRD 5 &
Bbhs, ZOX5ihETcoRERALARTDH
BAPBIERLAKOEAIBDSRS,
—BICE TR OV T, RE AR &
L ERErL—HFEEYE T5Z LitfTbh
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TR ARE et e - 7,

Fletcher*” BP9 L 0 BB O FE o
WCHZEL, too fast treatment ¥ —Fic 21
Wb, ECBAEE T OLETHITIZ60H LI E D78
ERHOFISACHEEREL T35, Kok*®ILMEEE
B Tye>nTid, E—EHE L )X E—ERE
2, EFRBIESEOBERL Y EV—EERED
DEMRRNT B, GBI EEE 5 EEO LET
%, Kok 0%, —EIfREOMFI#RTEE X
<, BADKHITY, FEERNREESTCOR
Y, MEEERE T, TURE 5 EEOHIHR IS
C &x iR, HRED S MEEEE CHE 5 Bk G2 E
FERPLIRONDZ ERBRTEY, TiDH
5 EEDEMITE N L D ERbR5,

TR FEBERE ki 03, i o HestH R
BB WA FR L h EEFEYR LT
# D, slow growing 7z & DX L T, long

Table 10—1 Literature results

T +z—local control more than 2 yrs.

Overall time (days) "

Authors 20-39 70—49 5= Remark
Arisawai® - 16/22 (73) 19/24 (79) Supraglottis*
Tsujiit 57 (71) — — dfiw, Supraglottis®
Ghossein®™® 14/16 (88) 38/54 (70) 611 (55) 6f/w, Supraglottis*
Fletcher 16/22 (73) 11/11(100) 2014 (59) Supraglottis*
Kok - 18/22 (82) 21/37 (57) 3—5ffw, Larynx*
Budina® 719 (77) 10/15 (67) 416 (67) Larynx*

Spring" 01 5/5 (100) 10/17 (59) Larynx*
42/55 (76) 98/129(76) 62/99 (63)
* Total dose delivered is more than 6000 rad.
# Total dose delivered is more than 5000 rad/16—20fs.
Number in parenthesis indicates percent
Table 10—2 Literature results
Ts.4+—local control more than 2 yrs.
Overall time (days) i

Authors 5030 2059 50-79 Remark
Arisawat® - 12/27 (44) 215 (40) Supraglottis*
Tsujiith 10/22 (45) 0/3 111 dffw, Supraglottis®
Ghossein®¥ 5/10 (50) 44/103(43) 213 (67) 6ffw, Supraglottis*
Friedman® 27/49 (55) 32/54 (59) 6/8 (75) Advanced head &*

neck cancer
42/81 (52) B88/187(47) 11/17 (65)

* Total dose delivered is more than 6000 rad.

# Total dose delivered is more than 5000 rad/16—20fs.



464—(72)

over-all time BWAETH 5 Z L BNTED,
Hx LABOKEEYRLTWA, 58, KBHETF
OE LORESENEOHRNLMNELEbA
5,
5 # @

HEMMLERF LB R B S EFE T OWT
B L, EFLBLhsBESEER, FPCE
BREEECL > TRE-R3DTHY, Hilio
ERIWIE U CEEIIE A ES U—DRRE F 703
Bl % (RRE/ BB B0 2@ 2 LB N
RDd BRI,

X "
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