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Twelve cases with radiation-induced cancer who had previously been irradiated for malig-
nancies are reported, There were four cases of the maxillary sinus, three cases of the
larynx, three cases of the pharynx and one case each of the gingiva and the external ear. All
of the cases were squamous cell carcinomas ; 9 of the 12 cases occurred in males, In 10 of the
12 cases, the primary malignancies for which the irradiation was given were cancer of the
larynx and of the maxillary sinus, The mean age at the time when these patients were first
subjected to radiation therapy was 49 years, which was lower than that of the patients with
naturally occurring head and neck cancers where the range was from age 56 to age 60, The
mean age at the time when the secondary cancers were confirmed was 63 years, with a range
from age 41 to age 81, Consequently, the patients irradiated for malignancies had short latent
periods with an average of 13.5 years for the development of the secondary cancers, as com-
pared with the patients irradiated for benign diseases where the average was 21 years, The dose
of radiation in the site of the secondary cancers was between 4,000 and 7,000 rad in most cases.
There was no close correlation between the latent period and the radiation dose,
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Table 1. Case summaries of radiation induced head and neck cancers following
radiation therapy for malignancies
Age* Primary cancer Secondary Latent Radiation
Case and Site Histologic cancer, ¥ period dose**
©osex type Site (year) (rad)
1 KH {63 M | Larynx, R | Squamous Larynx 8 Tele-%Co 6,120
cell ca,
2MM |60 M ” L ” Y 8 ” 6,120
3HM |58 M V L ” ” 9 ” 7,380
4 KM |54 M ” L ” Hypo- 11 ” 6, 000
pharynx .
5 KS (48 M ” Uncertain y 33 Ra # and x-ray
3, 900-5, 500
6 KT |63 M | Maxillary Adenoca, Epi- 8 Tele-%Co and Ra tube
sinus, L pharynx 3,520-4, 300
7TK {3 M » L | Uncertain Mazxillary 7 Tele-%Co 1, 400-3, 000
sinus, R
8 MY (47T M 7 R ” ” L 13 Tele-%Co and Co seed
3, 970-5, 800
98K |4 F 7 R ” ” R 30 Ra (tube?)
10 WM | 42 F # R | Squamous ” R 11 Tele-%Co 3,000
cell ca,
11 TH (45 F Tongue, R ” Gingiva, R 15 ” 6,000
12 MT | 32 M | Auditory 7 Auditory 9 Tele-%Co and Co tube
canal, R canal, L 2,980-3, 380
* Age when irradiated
**  All cases were squamous cell carcinomas
*#**  Doses in the site of the secondary cancers
# Harmer’s modified method
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Fig. 1. Latent periods in relation to age of
patients in radiation induced head and
neck cancers, Irradiation for benign dis-
eases (+) and for malignancies (o).

WEARED, H1LEHLOBRIBECEDHILT
bbb, 1 L8 OEGOMEMMIAR—~CH Y, HHE
L3R 364 LB acid,  Basls b ONCIEBIEE
Tl EHETS A LELIEBEECH D, BIRD
—HeEEOASL Z iRk E B EEX DRD,
L LFOBESITILTIE LY DEZ RBETEA S,
Fiebt, 1D 1 ORI LR 2 &% UG X
LAREOT RSV ERTH D, W RIIRHIA 104
BhEEbicEL, DWREAHENE - & Bt d
FEHICS RS & B & B s BEESET LT
Bl ThB,

m ## £

W PRV BRI o S e & WA L7 1255 D
WE, B10ZELTHb, BUHRBRRO B E
Ric VRO NTE, WRERRE, REIREE 5 8, T
SIS 1 PIT, R OEAILI2~635, (FH
49,335 THoloo LD LB IF, 3HTH
D, 3:10%UETEENSEI-T, HERZEL,
Mo 140 RSN wik ¥ R B (ERR
W) THote
HopseEseRs GF 28 oAl LSEFRE 4 F,

No. 6, 1981

40 | +
0
30 9
»
©
2
g 20 1
g .
" o
@ o) +
©
< o ‘%000 +
o°®
0 T T
1} 5 10 5

Dose (x10%rad)

Fig. 2. Latent periods in relation to radiation
dose in radiation induced head and neck
cancers, Irradiation for benign diseases
(+) and for malignancies (o).

WEERSE, WHEEREE 3, OlE G XS EERA
11T, 51 & Rir 5IRALIAT 2 i Fad LIcHER
V7 B CAE 1 AR OO 85 A BT 2 1, LS
OB & LRI 1 ) & BOd M EFRIRN 2 61, &
OB ARE L Al S EREE OB S AR
i LHD Tl ot BT SIRE LERET,
B L 82 M CHEMRA R B L O L AIDATH
oire FAILALEE~81EE (62 850, WEHRIIMX
7 4E~334E (SPH13.5%) TH >

51 W B IRRIEER, MRS & LT
3,000rad HM I 2 fe SRR 2 fEfl CREM 7, 10)
B &y Withd 6,000rad B LRGSR TED,
B 2 SR TR IRALIT 3 1 B RAR O IR AT, £ LRI
Vs L O s R s - R o R4 LB T,
1,400~3,000rad EHEFES N, IREL EEBC XL
T 7,380rad [BE S M PITH > To. [REHNEAT & V8
R, &5V IRSERAofE Y maximum 2R
oo & & OE L WA & Oicix, Fig. 1, 2
D k5, HECHEEERD BRIt ol

714 Bl % 522 L 7 BHTEITHHE O 1980421 ¥ COFEHI
ook, WEEUm205H,  LIRIRFE3264, NHEEERE1204,
EgE1820, TEE1S8HITH D, HUHREERAEREN &

723



U « SFEE « WL« /N

Table 2, Naturally occurring and radiation-induced cancers in the head and neck region

All cancers Radijation-induced-cancer cases
Site registered* Primary cancer | Secondary cancer | Iatent
No, of | Average| No, of | Average| No. of | Average | Period
cases age cases age cases age (year)
Larynx 292(272) | 55.8 5(5) 56.6 3(3) 68.7 8.3
Pharynx 120 (77) | 57.1 0 3(3) 72.3 17.3
Maxillary sinus 326(197) 58.4 - 5(3) 46.2 42 57.3 15.3
Tongue 182 (96) 59.7 1(0) 45 0
Oral cavity 138 (88) 58.6 0 1(0) 60 15
Ear 17 (12) 57.2 1D 32 11D 41 9
49.3 12(9) 62.8 13.5

Values in parentheses indicate number of males
* Department of Radiology, Shinshu University Hospital, during 1951 to 1980
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Fig. 3. Distribution of latent periods in radiation induced head and neck cancers
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