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Radintherapy of Periodical Fraction with Massive Dose for Secondary Squamous
Cell Carcinomas of the Neck

by

Toshihiko Inoue
Department of Radiology, Osaka University Mediral School
(Director: Prof. Hiromu Tachiiri)

As marked progress has been made in the field of radiobiology over the past few decades, the daily
fractionation pattern has no longer been thought of as the only definite one in radiation therapy. Split-
course radiotherapy has become fairly common, and a pattern of reduced fractionation with increased
increment doses has also appeared fairly commonly in the trial of hyperbaric oxygen radiotherapy. It
seems that these different patterns have been developed by practical reasons rather than theoretical.

This paper deals with radiation therapy of a once or twice weekly pattern with big increment dose
for the secondary squamous cell carcinomas of the neck, to find the tumor controllability and tissue to-
lerance through this pattern when compared with those of daily fractionation. Our situation was that
the optimum dose-time schedule through this pattern in air was needed to take up the radiotherapy under
hyperbaric oxygen and to find the oxygen enhancement ratio on the clinical material.

The material for this study was a total of 47 cases of inoperahle secondary head and neck tumors
which were treated with radiation, by a once or twice weekly schedule of an increment dose of 500-1,000
rads, at Osaka University Hospital between January, 1966 and December, 1968. A retrospective survey
of the 223 cases treated with conventional daily fractionation between 1960 and 1967 was made for com-
parison. Because there have been a variety of patterns in dose, time, and fractions which invelved the
material, the equivalent single exposure (ESD) calculated due to Ellis’ Formula was used in the analysis
of the material,

This study produced the following results and conclusions:

1) In the cases treated with massive dose periodical fractionation, the highest tumor clearance rate
(over 78%,) of neck nodes appeared at a given ESD of over 1,400 rads.

2)  Cases of the nasopharynx carcinoma appeared to show good response to radiation, while those
of tongue carcinoma showed very poor response both in the case of conventional fractionation and massive

dose periodical fractionation. Excluding the cases of these two primaries, the secondary neck nodes from
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carcinomas of hypopharynx, maxillary antrum and larynx were examined for their controllability by

radiation. In these cases, the clearance rate by massive dose periodical fractionation appeared higher

than by conventional fractionation. The difference between these two clearance rates was found to be

statistically significant (p<C0.05).

3) Small neck tumors (3 cm or less in diameter) showed a better clearance rate than large ones

(over 3 cm in diameter), but the difference between these was not found te be statistically significant.

4) The survival rate was not increased, in general, because the patients treated by massive dose

periodical fractionation had the metastatic tumors with poor life expectancy. But it seemed likely that

the patients with carcinomas of larynx showed a little higher survival rate than others.

5) The skin and/or mucosal damage was not so severe as expected during of massive dose periodical

fractionation radiotherapy, and the validity of this clinical impression may be supported by radiobiological

research in which the time factor was most likely important in early recovery of cellular damage by radia-

tion.

6) About four-fifths of these patients could be treated as out-patients in spite of their poor condition,

because of the reduced treatment days and apparently of less damage to the normal tissue.
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Table 1. Number of Patients and Neck Tumors Treated by Massive Dose
Periodical Fractionation Radiotherapy. (1966—1968)

Original Site Nl}l’zg})eerftsd Lgirgggtarggsde ReE:S‘T:éces Total
Tongue Cancer 10 12 12
Nasopharynx Cancer 4 5 5
Hypopharynx Cancer 10 10 5 15
Cancer of Maxillary Antrum 7 8 8
Larynx Cancer 16 19 8 27
Total 47 54 13 67
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Table 2. Previous Treatment.
(1) To Primary Lesion
Original Site Radie- Surge R: ?ic';hfﬂlr‘ None Total
g e therapy gery Slil);ge?y
Tongue Cancer 8 1 1 10
Nasopharynx Cancer 4 4
Hypopharynx Cancer 1 4 5 10
Cancer of Maxillary Antrum 3 4 7
Larynx Cancer 2 11 3 16
Total 18 15 13 1 47
(2) To Neck Lesion (Excluding 8 stomal recurrences)
o ] Radio- Radiother-
Original Site Surgery apy and None Total
thezspy Surgery
Tongue Cancer 3 2 2 3 10
Nasopharynx Cancer 2 2 4
Hypopharynx Cancer 4 1 1 6
Cancer of Maxillary Antrum 2 5 7
Larynx Cancer 4 5 3 12
Total 13 10 3 13 39

Table 3. Size of Neck Tumors Treated by
Massive Dose Periodical Fraction-
ation Radiotherapy.

Original Site ‘f:iigcmi?gl Total
Tongue Cancer 6 6 12

Nasopharynx Cancer 3 2 5
Hypopharynx Cancer 9 6 15
Cancer of

Maxillary Antrum 5 3 8
Larynx Carcer 17 10 27
Total 40 27 67
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Table 4. Number of Primary Lesions Treat-
ed by Conventional Fractionation
Radiotherapy. (1960—1967)
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HHE Y v R i B SO 1 ERE R
2,650 rads, [ U < JRFHL 5 A2 1 [E]

fE T 3,055 rads € potn. RS W3 5 E

Original Site Il PSRy HBed % 7odic, 1,000 rads Fio
Tongue Cancer 75 Izﬁiﬁka 1,000 rads JJAJ:’&.QUU rads EHCB:J@J n,
Nasopharynx Cancer 43 Jof R E A FIHIAY B S @ 854 w2t 1,800 rads
Hypopharynx Cancer 96 Ll B, RSO BE ik 2,400 rads DLk
Cancer of Maxillary Antrum 233 B—oDRRNC F & T Cﬁ 6, 7, 8)
Larynx C 154 .. . S "
S = SRR ORSE 2 FH OB OV T, R

“““““ BRI EA 2 4T\, RSB B iR 0
Table 5. Size of Cervical Lymph Node AADBRENTFIETH 25, ChaioRHFlc

Metastases Treated by Conven-
tional Fractionation Radiother-
apy. (1950—1967)

2 Tk BB S 0 E AN R EEIE G S T
%, BEFETH 3 r BUNIEFSS A EE O F
SR AR o BT SRS & E L.

Original Site | P& |5mal Total 8) BT § SRR AR i
Tongue Cancer 22 52 74 I Bt S i FEERNE 1,400 rads LLERS S h
Nasopharynx Cancer | 21 17 38 i, EEHEARIELL LA L. HER
Hypopharynx Cancer| 19 | 33 | 52 SHECTER SRR Y v WiER & FREOE
Caﬁiiriltl)iry Antrum 0 7 7 IR 1,800 rads~ 2,400 rads O
Larynx Cancer 27 25 52 THOR.

Total 89 | 134 | 223 b) FFEEBINCOWT ; EEROBL Y v

- FRRT o T I 3 3 A A ) B R SO R ik

el T d Dk 134TH ok, FFES L

TREGI IR 56161CHh ot (B4, 5) .

F -
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AR AR RS C 5 2 & o RS
1 [El#fHEE 2,030 rads, i H B E:cEBE IR

©33%, WHBEET36% LBHTEER T H 2
fo. ERELIL O IRREPEE B D IRHIERN - Bk
R R RNIR R 1260% M Lol AR Y
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HRSHE OB HARTIEF R, Labilic

Table 6. Clearance Rates of Neck Tumors by Original Site.
(Massive Dose Periodical Fractionation)

ESD (x10? rads) <10 10— 12— 14— 16— 18— Total
. 4/12
Tongue Cancer 0/1 n/2 0/1 1/2 2/5 171 (339%)
Nasopharynx Cancer 0/2 1/1 1/1 1/1 (5%956)
Hypopharynx Cancer 0/1 2/3 6/6 2/2 3/3 (18%!3/95)
Cancer of ; 5/8
Maxillary Antrum 0/1 1z 0/1 2/2 2/2 (BE{%)
Larynx Cancer 27 171 112 5/5 i 35 | e
Total 2/12 3/6 3/7 15/16 14/17 719 44/67
(179%) | (50%) | (43%) | (94%) | (83%) | (78%) | (66%)
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Table 7. Clearance Rates of Cervical Lymph Node Metastases by Original Site.
(Conventional Fractionation)

ESD (x10? rads) <10 10— 12— 15— 18— 20— 22— 24— | Total

. N . 26/72

Tongue Cancer 0/4 5/15 3/14 6/13 1/2 4(6 4/6 1/3 (36%)
Nasopharynx Cancer |  1/2 24 | 45 2/2 910 | 11 11 11 (g%{/jia)
Hypopharynx Cancer 03 | 49 69 | 90| &9 | 15 | on (23{,;2)

Cancer of 217
Maxillary Antrum o1 12 0/2 1 (29&;{;)
Larynx Cancer 2/5 3/5 0/3 3/8 814 | 55 6/6 (gg‘;'zz)
Total 3/12 | 11/29 | 11/33 17/32 | 28/37 | 18/21 | 12/18 2/5 120/221

(25%) | (38%) | (33%) | (53%)

(53%) | (T69) | (86%) | (679) | (40%) | (54%)

Table 8. Clearance Rates of Primary Lesions.
(Conventional Fractionation)

ESD (x10? rads) | <10 | 10— | 12— 16— | 18— | 20— | 22— | 24— | Total
Tongue Cancer 0/5 0/24 | 0/11 11| 13 47 2/3 0/1 (1?’;253
Nasopharynx Cancer 0/3 4/4 12/12 | 1212 6/6 (‘g?‘;g
Hypopharynx Cancer| 0/2 | 1/7 | 2/11 55 | 12713 | 12712 | 1)1 (gggzg
Cancer of ! . " 100/233
Maxillary Antrusm, | O 0/7 1/13 13/35 | 22/43 | 43/57 | 15/24 4T | (4395
Larynx Cancer or | o4 | 14 1519 | 3845 | 447 | unT | 33 | R
Total o | 145 | 843 46/82 | 85/116 | 106/147| 32/45 | 17/11 | 297/561
“t1(29%) | (19%) | (249%) | (56%) | (73%) | (729%) | (T19%) | (64%) | (53%)

HARTER R CRE U BB AR LR L.
AR oxE & oot RSB OBEE Y v
EBIEEE 3 enll Fo 4 oL kot o
LB E LT HAHAREZE S B - LS. =
oML EFEERO R I oOWTH Wb o &
Thh, BEShEBEENIVWE LT D 2RE
THED, LadbZoEEHeRyzbhicz &
CFhEhTws, ESE#EHRkOITE Y v HitE
BoOBEEIARED T NbDTHY, B LT
NITRFEREONERGIC A LD BHENEL,
S c B RA TR T & fotod, HE RS
ETBRShicEAR ot L LKIRER
I REEY -5 X 5 wivoTHiio 2 ~
3 DIEFC WA A L, BEDOA
HHD 2 & DD FEATEEDIER % T wAY

Table 9. Clearance Rates of Neck Tumors
by Fractionation.

Massive

Dose Coz-
Original Site |Periodical| ntional
Fraction- | * Faction-
ation on
Hypopharynx Cancer 13/15 32/52
Cancer of
Maxillary Antrum 5/8 2/7
Larynx Cancer 19/27 29/52
: 37/50 63/111
Total (T4%) | (57%)
ri=4.4
P <0.05

MRS L, 8flrh 5 FliciEEREE BB B . F
MESERE, MEEESEH R OIEANCIL, S A DTS
FEDSE EF R CWA RS, H BBSHE X b SRR
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Table 10. Clearance Rates of Neck Tumors by Size.
1) Massive Dose Periodical Fractionation
(xlomay | <10 | 10— | 12— | u— | 16— | 1B— | Toul
o 0/9 11 25 13/13 3/6 4/6 (25%';};)
n.s
%”g‘é‘m 2/3 2/5 12 2/3 11/11 3/3 (%lg’g,j)
Total 2/12 3/6 3/7 15/16 14717 7/9 44767
(17%) (50%) (43%) (94%) (832) (78%) (662)
2) Conventional Fractionation
ESD j 5
(%102 <10 10— 12— | 14— 16— 18— 20— 22— 24— Total
rads)
Bie | e | oz | snz| o | sl mas| e | owe | s (‘ﬁ’{;?)
. T n.,s.
Small |46 | 1127 | s21| o8 | 148 | 17719 | 1213 | 59 | 172 (ngég?
Total 3/12 | 11/29 | 11/33 | 18/34 | 17/32 | 28/37 | 18/21 | 12/18 9/5 | 120/221
(25%) | (389) | (33%) | (539) | (539%) | (76%) | (86%) | (67%) | (40%) | (54%) 1
FAy BBET B cIRRE X e A R TE R R s Table 11. Clearance Rates of Neck
T hHot Tumors by Size.
B I &R a R U R R 0 B s Big | Small |
‘ i . Original Site (> 3cm) | (=3 cm)
) voARHER &, R H A E S TR EIREESE . 1=
SED b DR &, EENEEE, KRR Hypopharynx Cancer 17/28 28/39
WIRIBSHE C74%, H H JBRE TST % Th ok, & e ary Antrum | 35 4/10
OELBFMNCMET % L £*5 4.4T, 550 Larynx Cancer 21/44 27/35
R VCTHEBOELHEZ D, TibbT Tomal 41T 57/84
WASEA, LSRR WSO SERBAC K 3 5 K e
Sk & LGk R R IR R Sk 28 H RS 0.10> P >0.05

IDbTEhTWAZ ENEFIhi (FE9) .

o) BRI o\ T 5 KERE IR R A MRS
L H BB ORI s\, ERIRKEE 3 el
T oo/ 3 enll ko KEBIC XTI hEw
BSR4 R Lic. UL LECEANCBE Uik
By, LbAEoELaBRBLhdot (E
10) . FHfEE EWESHERAE OB Y v iR
SRR R B RS BN T H D fodic
ReRERA L, KRR RS & 8 B RE
CH o7 TIRBER, R, WESRNE R fl A
BRI OWTDORLS &, FHEBYFELTNE
B OESIE AR 1268%, KB TI1x53%TH>
fo. LbhLz o Z % BFHCRETSEE 5
3.6CHY, 5%DREBRCE-TIEEELR
BB EHTEOR (EID .

2) AR oNT

&b L, KGEHEEMMEBIREOMH L L
TH Y B iR R R B2 3 5 © L wBE
cHEL 2 bHHETHRTH HH, FHEBELE
BT 5z L X o TUEMOIERH A bl Eh
R B i A TBHHEZ PR U iR R 5 O
AR L~ (R12). Tha2BENThE &
FRESE DT YV v~ FnE O B AR LD T
K<, HMOIERETEAIRHENE®RI VT D
bifr\d O Chot. EFEMCHEVCTHEHRY v
AR o BT 2 B T (TR
) v AEEE AT 5 EER0 AN TH
%), BEFEHOERE DES O R B I-HES
AR EER O o TH D, BN
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Table 12. Survival Rates of Neck Tumors
treated by Massive Dose Periodical
Fractionation Radiotherapy.

1) by Original Site

12 13 24

i g
Original Site 10. mo. | mo.| mo.

Tongue Cancer

30| 174 | 0/3 | 0/2
24 | Y4 | 13 | 02

|
|
|

Nasophar) nx *Oancer

Hypopharynx Canccr' 5/10| 1/8 | 0/a | 0/4

Cancer of |
| Maxillary Antrum | 2',7 0/4 | 0/4 0/3
Larynx Canccr [14/16 | 8/11| 1/6 0/3
Total pwﬂlnm 2/21| 0/14
s — }
2) by Size
Size' | 6mo. | 12mo.
Big | .
~ 3em 15/30 10/23
Small X
=3 11/17 N 1/8
Total 26/47 11/31 |

RGN Ui BIRZEB B O E L
CHEEECHB Z LeExE B vAHER
DI L VAR OER LT 5 - L ixliEc
H%. WeBEBROFHEBRE T 5 R4
FRICOFEREOBD TRWHIERE L H %
2T, LFEFIIT0% A bRt LiaL 14
BB UIEAIBE E CORBETIR 1 floxT
H%. TWHEEERROFIEE R 2 EB#
¥ 7RI b O Th ot

HPHER Dk ¥ e X B4R BE X
b b hiehote, Ml LCRRRBEE WS
2 % DIEFIC 31T % % O 5T D Gefl: itk 73R
CRIETHBOLEREHELTNB L 5ThD.
BENEBRIO 5 & TGS, RSO LR
HELAEADTEREORE L ) HITFD &,
6 7 BAFF o3 106k 661, 14E4:47 13 8 3
B, 2 A 3 Birh e Ch ot (FE13) .
ZITEE ¥ T, KBCKEFHER S H
MR 331 % £ 5 BB D TR FRRERO 203D 351
T(FE14). ZIUTBSHREE & Pl Er & &,
IR X h 7o BRSO b L B S h - REich
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Table 13. Survival Rates of Stomal Recurren-
ces Treated by Massive Dose Perio-
dical Fractionation Radiotherapy.

6 |12 |18 |24 |

iginal Site
Orig mo. | mo.| mo. mo.|

Hypopharynx
Cancer 1/4 1/4 0/1 0/1

|
i
|
|
|

Larynx Cancer | 5/6 | 2/4 | 0/3 | 0/2 |

{nm 6/10| 358 | 0/4 wsi

Table 14. Survival Rates of Cancer of Ton-
gue, Nasopharynx, Hypopharynx,
Maxillary Antrum and Larynx
Treated by Radiotherapy and/or

Surgery.
Il Number of |
Original Site | 3yr. 5 yr. |Patients, Periods!
| | of Treatrnent
"Tongue | 28/56 | 12/23 102
Cancer | (509) | (529) |1957=]Jun, 1966
| Nasopharynx 11/22 211 32
" Gancer (50%) | (18%) | 1961-Dec, 1966 |
"Hypopharynx 21/56 6/27 106
| Cancer (38%) | (222) | 1956=Jun, 1967
Cancer of !
66/256 | 36/185 323
‘ Maxillary | (9694 | (19%) |1957-Dec, 1967
! Larynx 256/331 | 153/216 458
Cancer (789) | (T12) | 1958-Dec, 1967

(Osaka University Hospital)

b, Pl EROBA R ARG,
HE Y v Himficir I A AT L, L5
VLSRR ISR & FATBRE o OFH, BERO 5
FOHAFE T & MRS A 0 S O R R, Y
BB L Fil o E, RAENR Tk
L Vot TAK, A0 REHE, BB
BRI R EERIC R I S h T, AR
OFR LD LB I L OTHB.
ChE AT R OBRISIMED TEV 2 &
B, ERROSGEIABABH TR WIAER R
ZbhTwsh. EWIES, THEROBMA, K
REOHEHOEL & L FEREROBEE OE\ 2 &
PHEE S, SR oS E R FEH A 32 -
ENFERCHEETH B EE L BN,
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Bl owT (GK15)
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Table 15. Complications. (Massive Dose
Periodical Fractionation)

Severe Swelling of Neck 5
Salivary Fistula 2
Skin Necrosis o 6 i
Radiation Myelitis 2
Fracture of Clavicle 1 o

OB BT 2 BRRENBETh O, Th
A ES O 3 ~ 7 H ORFREIIREA B Db
THHH L, BEHFHREWFT VbR B AT
BEEEoREE ST 5 0RNHBETRETHS
EEhTWB o EE—HLTRNYR LS.

a) FFBEFLIUEL, B EIE : O b
BHEEBEOLDTH Y, BEHHRERE O I AEkK
L TWIERC, BERCHET R 5 HHRE
DH5HSDITAREBRT.

b) B RAE S » EMHERRED 2 e BB L c
FhEd, Wtk KRR R AL O
CORFEET 13 B X Rt b, FIENEEERRC A
NIHIB Y v AGEER L FREY & L egn T,
MBS Licfodbie, Hificthth, 7,200R/54H
36[E] (E SD 1,930 rads) & 5,600R/34H /28]a]
(ESD 1,715 rads) B X hdtoTHh
b, MBAHETH9,16 A H i BHRFFEE 2 o BT
Ui (CREREMRIIRSED2, 6 7 oY
+5) . B v WES w  35 e ERR
RhTHENRLLEMBRE Y bic b Shhork
b, ZOFMBORKBEZLETHLIIDTH
55,
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