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Second Cancers Following Radiotherapy for Malignant Tumors
The Second Mail Survey in Japan

Kunio Sakai, Tatsuo Kitamura, Hiroshi Hinata and Hisao Yamashita*
Department of Radiology, Niigata University School of Medicine
*Keio Cancer Center

Research Code No. : 620
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On the second mail survey (in 1984) concerning second cancers (leukemia and other cancers in the
radiation field) following radiotherapy for malignant tumors, 108 cases were collected from 95 hospitals
in Japan. Adding to 140 cases collected in the first mail survey in 1979, 248 cases were accumulated and
analysed from a clinicopathological point of view.

Underlying diseases (the first cancers irradiated) consisted of uterine cancer (106 cases), breast
cancer (32 cases), laryngeal cancer (21 cases), malingant lymphoma (14 cases) and others (75 cases). One
hundred and forty-seven cases (59%) were classified as highly probable radiation-induced cancers (A-1
group) in which histological findings and organs of origin were clearly different from the initial cancers.
Second cancers in A-1 group consisted of soft tissue sarcomas (39 cases), leukemia (23 cases), large
bowel cancers (17 cases), skin cancers (10 cases), urinary bladder cancers (9 cases) and others (49 cases).
Average latent pericds were 5.7 years in leukemia and 15.0 years in the other solid tumors. In 9 cases of
leukemia and in 10 cases of solid tumors, the latent periods were less than 5 years.

On the basis of the population receiving radiotherapy for malignancies before 1977, which were
collected in the first mail survey, incidence of radiation-induced cancers was estimated to be about 0.3%
of five-year survivors. '
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2. BEF*

B—REET v r — M AECBEWCEEDD -
Te133fERR Al & LT S hic R o 8m L, &
FRBET], MA v 2 —%14, BERESY, A
139 A REDON R & Ui, & ME OB ERE
RICHL, BHBRBRVLAEHERS L OHMES
EPAGEFRERELEM L, SR TBE
5 RN RER S NI BAHRB TS A EBI D45 %
KL 7o,

DAERED “HMEHRBIENA" OfIELLE T
HIHR &Rk, WD X 5IEDi, Tibb, B
E55 O B SRR IR RS X b Fiio e
BALESD (HIHES &) T, F—0nA0
BROEBLIZE 2B EFATIHE L ELE,
TeBBEL L WEFNIZOWT HE BRI,

3. AEHR

WA % BRHE L 7o 1390 3 h 95 38 00 B B8 N
Bhh, EUEEEHEONSEFRENALLT
108BIAMEFT S hte, B—RHE D406 & &b,
BEr248FINEH & hic i LIt B,

(1) BERBRES AOREEDE

bhbh R EEER O BEHERES BT 55K
HEFRIAEY, BREEKRE VFrRE L
BAEBELLE, LHLIDOEETE (Firtek
ELic] O E S h0KWAREE ks, T
OOBRHBBERB AP TR E L E—DRADEIRE,
DEHN D RERFEFOTBPTH B, & D ik
LT, fichbhbhiBRELLREES S
UL T, B SHEALBERRATHEC &
DHEPLLEOES L S THEYHE LT
(Table 1),

WEESE T, Eo0A0RBEGE & R4
[EEF2 & S ITE—DA LTSI RI 5T D
bORA-1HCHBELT3S, Thbb A- 18
DIEFIIBAEBERENATH D THEEIEDTE
WEEZDORD, FEoRBAEOEO A-1 B
66%% LDTHRY, H—RBERDOSI% L h o
BETH -7, REFCI248IH14761 (59%) »t
A-1HesEERS,

(2) Eips®

BOHBERON G & In - e EBEB ORI,

(56)

BRI T D R FH A

Table 1 Accumulated cases of radiation-induced
cancer, classified by the diagnostic criteria
proposed in our previous paper!

First survey

S d sur Y

Category (1979) “Usst) '™ Total
A-1 76( 54%) T1C 66%)  147( 59%)
A-2 5(C 4%) 3C 3%) 8C 3%)
B 27( 19%) 24( 22%) 51( 21%)
(b 24( 17%) 7C 6%) 31( 13%)
Others 8(C 6%) 3C 3%) 11 4%)
Total 140(100%) 108(100%)  248(100%)

Table 2 Underlying malignant diseases treated
by radiotherapy

No. of accumulated cases

underlying No.

First Second of A-1
diseases surve; survey  Total group
(1979 (1984)
uterine cancer 59 47 106 72(68%)
breast cancer 20 12 32 31097%)
laryngeal .
Eaiicer 15 6 21 0C 0%)
malignant T
limpbome 5 9 14 12(86%)
maxillary ;
cancer 7 3 10 3(30%)
tongue cancer 5 5 10 0C 0%)
retinoblastoma 4 4 8  7(88%)
thyroid cancer 3 3 6 4(67%)
others 22 19 41 18(44%)
Total 140 108 248  147(59%)

F—KAE L ISR TH S (Table 2), Ritc
2B &, FEVPANRES S £ED#43% % &5,
AA A, BENA, B vE LFEIA, F
DA, BEEFE FREAADIER - T3,
EBBEBHINA, Bk v fF, P
EDBED T RMAE A- 1 BENKEG % b B
B, EBEREIAMEEMNA, EERA, FHRALE
DA A- 1 BT L ARED T s,

(3) MYHBBRY A OES

HEEOR - A- 1 BB s h s iR ER
DAEBIVE, H—KFAETTI6N, E- kBTl
B, SFI4TPIEST S hic, 2hb A- 1 BEofs
WBRMALOEEX Table 3 1/RT L3 b, B
HBRAESEED26% % DR b £, HiME
(16%) R hickE, DTFABRA, ERIA,

HABEKSE 546% %65
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Table 3 Radiation-induced cancers following
radiotherapy for malignant neoplasms (A-1
group)

HF 34
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Table 4 Latent period of radiation-induced cancer
following radiotherapy for malignant diseases
(A-1 group)

No. of cases classified as A-1 group

radiation-induced

cancers First survey Second survey
(1979) (1984) ~ Total

soft tissue 15 2 39( 26%)
sarcoma
leukemia 18 5 230 16%)
large bowel 10 7 17 12%)
cancer
skin cancer 6 4 100 7%)
urinary bladder ¢ o
cancer 1 5 9C 6%)
osteo- or
chondro-sarcoma 5 3 8C 5%
esophageal "
eanicer 3 3 6C 4%)
lung cancer 2 4 6C 4%)
others 13 16 29( 20%)

Total 76 7 147(100%)

BBt A, BECEWE, RESA, MinARd L
TnoTW5b,

(4) BARE

OB EESB T, AMBOBELERVT,
SELL LRI EE T 5 & L BHBFRD
ADGHBEEMEY LT, ©O&EESWTHES
hic A- 1 TR ORI, aimE 2361
TLEE0. 5%, RREI4E, Fi5.7F, BHRA
(12461 TEME S F, ®ERHFE, FH15.0FT
H -7z (Table 4),

BT T, BIBEMAOEERA IS
Th, EREIRIA 5 F il o WVEFNBHER S
hiz, ThBOEFNL, FiRThhbhoREL
HEESBETCRBHBEBERLAOI T Y —h
LIFhBZ Licinsdh, BRI 5 ERET
BBECOIBADLTHHBFIRVALEET S
T EIIRIERD Db b, £ I THERE
fel A% b FERMMDEF T XTIV ALT » 7L TH
5& Table 5D X Hicics,

ORI 5 SF R O REFILEMFE T L 5 <,
19609 9 6 (47%) * 5, EIEPADOHFULE
BRI NE 3 I, KB A - FRIRAAE 2 4,
FEEMA, BRI A, ROFVRE1GIEEST
W5, BB A1060 GEF No. 10~No.19) Fo

EFN614E 6 251

(57)

latent period (years)

radiation-induced MNo. of
Rt CaS¢S Min—Max.  Aver.
leukemia 23 0.5—14 5.7
soft tissue sarcoma 39 5—28 12.4
largze bowel cancer 17 12—24 17.5
E skin cancer 10 7—30 16.3
5 u. bladder cancer 9 15—35 25.3
% osteo-  or chondro-sarcorna 8 6—20 9.4
others 41 5—35 15.0
Total 124 =09 15.0

9 B3, JRIAMG & RERBY L b IE—NA
LR DBHFAREDO—RHPATHS DT,
fo & 2 BRI A &RV A BEHBRER LA
WHEMIBIETE IoCH A 5, fEH No. 14 O F
M2 AL, RARER I LHICRIL- T B8,
BN R E—DA LRI URFEEERAT
Btz

(5) 1% - FHABAL

A- 1 BUATHIOHRIZ £ 5B &, B =25 123
THIEARICS -, Z h3EBERCTFEIA,
HBANRSENZ LR EIBEDTH B,

BOHARFE R0 A BHIIF O FIHEIE, BIMRT
13.5346.85%, #55.4%%, HIMHFLISFDHRA TIEE
50.1%%, Z58.THT, WTFhoBHELLDOITHE
~ 9B TR Eh T35 (Table 6),

(6) WESHRBERH A DREEE

EHER T 5 B R EREE RIS — kT
V= FRAEOBRICEN L, Bbhick RO
B} Table TieRT &R0 TH5H, BHERICK
T HHEREREE RO L AR, RRNE
POE BT ONT, BHEEGEOHKR EDizDdI
BHEER Y ERCRE CERW LT 5 E1S
{TlgoTW 5,

R DRE I N BEBER LR L LT
BB RV AORERE R RD B L, Table 8
DI ELTH D, 19554 LART O RIHFFTI1X0.50%
THAHDIT, 19564 LIkED B HFFT120.06~0.22
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Table 6 Age at diagnosis of radiation-induced
cancers following radiotherapy for malignancies

HAHRERE O R A

Table 5 List of cases with latent period less than 5 years

No. Age-Sex underlying disease treatment second malignancy latent period
1 72+ M lung cancer Rx+Cx* AMoL 6m
2 48+ F breast cancer Rx AMoL 11m
3 26+M malignant lymphoma  Rx+Cx AML 1y 3m
4 47+ F  cervical cancer Rx AML 1Y 4m
5 63+ F cervical cancer Rx AML 1y §m
6 50« F  breast cancer Rx AML 1Y 4m
7 41+ F  ovarian cancer Rx AML 2y 2m
8 50+ F  cervical cancer Rx AML 2y Tm
9 61+ F cervical cancer Rx AML 4y

10 65+«F cervical cancer Rx rectal cancer 1¥ 1m

11 62+ M laryngeal cancer Rx Hodgkin's disease 1V 4m

12 35+ F breast cancer Rx thyroid cancer 2y

13 41+-M epipharynx cancer Rx maxillary cancer 2y

14 67+ F  cervical cancer Rx skin cancer 2y 3m

15 60+ F vulval cancer Rx rectal cancer 2¥11m

16 40+ F  cervical cancer Rx chondrosarcoma 4y

17 48+ F  cervical cancer Rx fibrosarcoma 4y

18 57+ F cervical cancer Rx+Cx MFH 4y 3m

19 74+ F laryngeal cancer Rx thyroid cancer 4Y 6m

*Rx: radiation therapy, Cx: chemotherapy

Table 7 Number of cancer patients treated by
radiotherapy, which were reported in the first

(A-1 group) survey
a di“ci;’ﬂ;;}d““ ed . I: :ée ?_;f age at diagnosis(years) e underlying diseases
Min —Aex.  Aversge radiotherapy uterine breast h‘iﬁ;k& others ‘Total
M 6 §—73 46.8 cancer cancer ..o
leukemia
Foou 3719 55.4 until 1955 1,140 1,435 1,846 5,708 10,130
soft tissue M2 -1 40.0 1956~1965 8,518 5,553 9,503 17,506 41,080
o L L L 1966~1977 39,349 20,982 37,156 73,191 170,678
cancer of the M 6.0 Total 49,007 27,971 48,505 96,405 221,888
Jastgs et F 16 4776 59.9
M1 73.0
skin cancer F 9 41—65 58.2 %EELS TLoT5, EWEBINCLS L, FE
cancer of the M 0 A @%‘E}' K-E{% ﬁﬁ%& %{Tb;/{/ D 5%&.%&17‘;%’ ‘?“E
urinary bladder F 9 62—81 72.2 WEEAR SR D,
osteosarcoma, M 8 4150 46.7 4, & - 3
chondrosarcoma B 5 669 33.2 (1) ZRFHD A B & UREREHERY A
otbers Mo o 99 EENABBENES L, BEEOEFHEA
oW e 04 B haioh, B2, $E0RAKEET 5T
e, — 0 ML R < 7o TR R, — o004 OB RBI

(58)

CRETHES, FZ0RAR, —BRIENA
(second malignancy or second primary cancer)
T XBEEHEISA (double cancer or multiple

HAEMSHE 468 $65
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Table 8 Number and incidence (%) of
radiation-induced cancer in cancer patients
treated by radiotherapy

underlying diseases

period of

radotherapy - uierine breast "R oers  Tota
wntil 155 o560 0.3 076 0.0 ©.30
1956~1965  (0’f3) (0.95) (035) (0.03) (0.2)
1966~1977  o'loy oloe) 00 @02 (006
Ll O3 oD 01 00 @

*Numbers in parentheses indicate incidence (%) of
radiation-induced cancer.

Host Susceptibility

(Internal Factor)

Treatment

Cancer A

<

Cancer B

(latrogenic Factor)

Environsental Risk ,

(External Factor)

Fig. 1 Probable mechanisms of induction of sec-
ond malignancy (modified from Grufferman®)

primary cancer) &MEER T3,
—kPADFEERZE, (D) BEEFAERA), @
KHEARIBMAA, 3) B—AHT 5ER(E
FHERT) &, WALALRRTIEETE LD
LEZBRTWA, ChHERTFOHEMGEYE
HHCRT &, Fig. 10X 510inb,
BEHRBRENRA L5 HER, B—KAoeHT
BHARBHABRIC > TRE L EHIEH
ABZRMBARERT S, hERERBCHTHIK
HREECRBERBORNA S, BHEOMHR
BRVBALEEND,

AR RN AR, FEEASENCATLER
O RE KT WB L, FOXHTEICIXEEE

FEFI614E 6 25 H

(59)

815

RO & ¥ &5, BAHBIBREOBEREE FHH
A2 T, # < 5 Cahan (1948) o¥|Ex
HEYRFMBNhTWAD, ZHILEEENERME OB
BRBEIH, LrbBHRFHRETAED A CH
HAEhsboths, BEEEEOBRSRERE
B ABHEERNEADI FA4FVTELT, |
B (1978) 1k, (1) F&ESE E—2A) i
LTwbZ &, (2) BEREE»LHERIALE TEM
ME@ETWaZ L, (3) BREFHICERER 3
ETHE, OIFHERETTVBY, T2 CHE
Lt BDR, E—NABBBLTWBENED, T
HhbBEBANBETELENE I 10T TH
B, HED (1982)%%, 5FE EoBBEIREEY S
NETRPA (BEHRERBA) R LTW5
0, BIEEOTEREYTLCRETAZ LT
&\,
bbb E T, BARBREOIE R
FERBADZ ATV T ELCHBESTEYRE
Lic, BESGFRBA LEEL 5 HHEERFTRAN
BEHELEWHUE, ZEHOELLLERTEMESD
HTCHWTADL 1D 7 e -5t EE L
e b Th B, HRERD LHE S NI 248FERI % =
D247V TTHEHTRE, BEEOE V- AR
31556, S EED B #5140, ERE OEL C B
W3 & 7o B, Teds TR BIMAR CREE R IR 25 5 4
FKETH ABCHBEhBZ LI BA, Zhic
BT 5 9GRS & ABRTI6HI L e B,

(2) =kH A DFEEIEE

— IR P ADFREEE L, B AOHEE,
BEPMS I VBEORBERCI-TRR B,
Wagenfeld & (1980, 1981)7¥%, EF923A 74061
F L OFEMEFRAL63IFNCI 1T 5 kA D
BEELTH46.5%,12.3% & V2 8FEX T T\
50, BEEOEFIEOERE L b cIhbD
BERLEATH RTTCES, FBEEORER
BB L3758, ZRPADEER LR
T5THAH5, Wirkam & (1984) 129, M-IV
ODEFSRFLE A TIRBESDOHEE TR
DRAFENRZLND EHEL T3,
HEHREREEZ BB BT B RBA DR
EBrrowtid, ZL{0lErb0oMmELDD
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BRI EER O R FEH A

Table 9 Review of the literature of second cancers following radiotherapy for

malignancies
Reference patients at risk (No.) ‘:sgxn:ggg observed expected O/E
T etal childhood cancer (283) ~ leukemia & 15 0.7 21.gee
Du(rigg%l etal  cervical cancer (2,674) Eéii‘gfr 8 0.14 57.6
Boicestal  cervical cancer (31,219)  leukemia 13 155 0.8
z‘?%gﬁt al cervical cancer (497) 22%?;?5 108 64 L. 7%
Mikonal  childhood cancer (14,610)  Second 113 9.9
Henry Amar  yoqgkin's disease (334) Lﬁf“:icers 1 ke
B{:(ifggg% al cervical cancer (82,616) :2:11?:: {gg lgg 21‘.?3."‘:
colon 313 300 1.0

*#0.001<p<0.01 ***p<0.001

(Table 9)!10), FEEHIA OBSHRIGE %
% & L7 Boice b D 3ERPFFE(1980)'2Cix, [Hifl
ROBEOEMIBD bR Ty, LHLIR
DASEE LT bailmsabh, &L
RS EF OB A CTEB AV E RNt %
L3 T hTvb, Boice b D1985E DRI T
3, KREXWHBRT 5 FEEMLEmaE (Bt .
BB « FE&M - I - /NG - BEGTAR Bk
DDA & SFMEHIEOFERE B BERED
BEUESR 2 BB L5 LR EhT
WA, FEEIALATE, PEPARETFV
W OBEHRIEERPNC I\ TR DB A D FEFEN
ARIEBVZ B bRTW5, PSRBT
% Miké b 0#H#5(1982)'9Cix, —%k A 1136 D
5 L8361 (73%) HRHEFAESESFEL T
5, Thbo®ER, BARBEEEZCRLIS
ZRBAD 5 Lo Y OGS BHRERSA
THOLRTWAZ ERRBL T3,
—HheTFVROBEIE, BEEI DLl
AUEEFEFR OOEA N R BAFET A E B
THZENEREIR T3, FLFEENAE
BHROZKPAOFCTHERCERT 5 L 02,
CTHRIPARED I 5 BEREICEE LD
BRI h T35, EHREREE LTS

(60)

ZRBADFRCEHRRHVFR & b o0
B, F—0AoBECRERMOoLR 5T, B
FEFEER, WRAHEAL, BHERE, fFRAEFOER
EEMLRF Lo TEREERBEDEELD
ha,

(3) WMEHRFBRI ADFLEEE

LEIDT v — bREThhbhO A\ Es
S S BURBRER P ADRERER, £BHE
EX B ELBE0.06~0.50%0HETH -
T,

HHBRFERBADOREFE L RDBHEIII,
IWTFDEHT 52 &L, BHBHEREELKT
e, BARERZZHCHRET RE (Pl
WO FEEFE)EBRETHONREEHTHS S,
CDX D IE L HeESNT, BEREEY R
CBEDS LS FEFEREHEL, Thiil
ELTHHBHERNA FEREIR 5 £ ko A,
B, CHRMHB) ORERERFRD B & Table 10
DX 3iinh, EBMADSELIFRIT, KEFF
123313 5 19655 ~ 19684E 0 5 LE MM A= 7E 19 % 5
EwL, FEHAL0%, FAA5%, BEHIHA -
FOM25% ERE LT, & OREICES TR
LI BHRF R0 A 20 FERILBH DERIC
X 190.15%~1.57% (FE#0.30%) THbH, Bat

HAREBRE #8465 $65
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Table 10 Incidence (%) of radiation-induced cancers in the five-year sur-
vivors after radiotherapy for malignant neoplasms

underlying diseases

e ara, b head & neck
radiotherapy uterine reast ed nec -
cancer cancer cancer others Total
. 28/ 570 5/ 790 14/ 461 4/ 1,427 51/ 3,248
until 1955 “¢4 g1v) (0.63) (3.00) (0.28) a.sn
1956 ~1965 37/ 4,259 14/ 3,054 32/ 2,376 7/ 4,377 90/14,066
: (0.87) (0.46) (1.35) €0.16) (0.64)
" 32/19,674  10/11,540 28/ 9,289  17/18,298  87/58,801
1966~1977 "0, 16) (0.09) (0.30) ) (0.15)
Total 9724503 29/15384  T4/12,126  28/24,102  228/76,115
(0.40) 0.19) 0.61) 0.12) 0.30)

*Numbers in parentheses indicate incidence (%) of radiation-induced cancers.

FRBHL DB EREHEIRB VL VWIFERT
Hotz, e, ABARTOMORAICHEL,
FENAEBHERRACE W THEHBEERILAD
RERNB\EARL BRI,

SEDORETHE LA CHMRIERESZ BT
BHBBERNARERL, WALARETCES
WICHEEEIBE o, §# v e —ARrs
WicE et B prospective study  E i3 5
TEIRXY, ZRHPADPFTLED B HABFERH
ADERBXYBALT WL BEND S,

5 &

EHBEREEZT- T A LEOTERF Y NS
ELTHEBRERNACODWTOERT Vi —
FPRAERT-o L &5, BHEFRAEOBSHE
FBRMBA L LTL8BINES S hic, B— U RAER
D406 & e, BEF248F D THE Lok
BRTRLOEEITHS,

(1) EREBETFELADES S £4E043%
i, WTHI A, BEBA, BiEY v ~E,
DA, FENRA, HEEFE FRESAOIET
%oﬁ:.

2) BARFREVLAOTREENE VA-1
(3, 248BUFR14761 (59%) * hdic, A-1HOH
FRNADPHRE, BHESAE &S E £E0
26%% D, AIMFE (16%) R hickE, DT
KiEoid, BEMHA, BHIA, BREAE &
BHA, HHRADIETH -7,

(3) A-1BoBEtRIumE, BifE (2361 Tk

FEFI614FE 6 A25H

=
==}

(61)

95,79, BEENA (12441 T35 0F T
Hote, BEhhid2s/123CicE {, BHENLAD
oW B S AE R 3 (IR L3 BB 46 . 8558, £055 . 47,
BT A TILE350. 1%, 2058, TR CTH - 7z,

(4) ERIARIAS 5 ERWOIEGIDIIIH D,
PR B IR, 260 100IEERLRATH -1, BEH
RAD10FIF 9 Flx, EOIEDOIEE ZERFE A
-1 BB T AEMTH - iz,

(5) BAHRFBRVAOFREHAE L, 2RBEHRE
BREEREE LIcEE0.11%, #5%E 5 FE4EEH
PEREE LEBHAE0.30%TH -, WThoBs
bBHOFERIECEBEEEENE L, EBER
TRFEENRA L ERBHATREFAEHFE
ErA R bR,

FH OB O—EIL 440 H AR FHRARELES S
& 0 X VI th International Congress of Radiology 13\~
THERLL, BMEEshich, M7 vy — A
IR A T RL R o BUH ARRHE £ O BA R A A i
LB RBoEYHRT A,

hEBEE, mIIERKE, EICHER, )l HRE
B2, MY IGHER, FHRIVRGER, EFERE @
M f+Embe, BOERE, BKER+FEREEE, B,
W R h SR, HPER, BAL RS, BERR AR 2 v 4 —,
BERIERRYE, WHESFR, FEEFHRE, BRI
v 2 —, HEHERE REHRHEREE, PR
BEWE, WRRLPRFERE, RS, WA ERE,
BELALY 2 —, HERE BRERKE, BEIHAMR
B, BUHBREFEESTIRR, BNLYA v s —, HERER
wRlsE, ENIERAR, EEInEERRE, EEaE

9
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Wbt FRETFERKYE, BICHERAE, HRAY RAF
RLEFibE, BAKRE, AKRERAYE, Hpk¥, EnEH
K, BFRY, BHARE, BufkERer 2 -, B
NRFEEE, B2 PIFREE, RSk, BISUEERE,
RRGEERE, BRETHIIRE, B~) 7vrERAE, I
BRY, WRA¥, WRRIHERRE, BMNA%E &RX
¥, @RENKE, BIeRHk PEHRARE, BEi#
FHEFEE, ADEFEMLDRE, WENRIEAR €Y 2 -,
EILERERRRY, EURBRE A5BAY, 2HEWH
MKRE, REFEGEREEE, BMRNALLY £ -,
ER4AERRIFORE, RRRTERAE, BEERAE,
FEAY, FREMIIERAY, KREMAE KEHZA
%, KBOKR%E, KEgERR, ARRAFEY 2 -, flk
IR AE, MERYE, REERCE, BIfY 5wk,
FHBIIRAR € v 2 -, RICA%¥, EILAE, @R+
TRk, JIBEMAE, BREMKE, LKBEAY EIR
fbe, INEpRkERbE, IUDRE, R, ENCRERNE
DAY 8=, ANKE, BEAE, EEEPRKER,
ARRKE, REKE, REHERE, BFA¥, EIR
Fimbe, KOBHAE, BREXY, TEERLYE, R
H iR

X |

D EHBR, BE ¥ ek, s K, Wl
JEHE, EEE OB, ETEPEME, SRR BUHE
BREORVEAET 5 LERERK. HAER
£5E, 41 24—32, 1981

2) FERERZE, WEHIHK, JeRHEkR, BHE ¥, WWT
AHE: REREEOMSHRBEBIC ST BHELA
—HoREEHT v — FRENL—, BE{EE
i, ERlR

3) Grufferman, 8.: Multiple primary malignancy

as a model for the study of cancer occurrence

in rheumatoid arthritis. Am. J. Med., 78: 65

—68, 1985

Cahan, W.G., Woodard, H.Q., Higinbotham, N.

L., Stewart, F.W. and Coley, B.L.: Sarcoma

arising in irradiated bone, report of eleven

cases. Cancer, 1: 3—29, 1948

WABE, AHESR, STEE FERE B

B S U I BT IS O B B — i S

F P SHRE R OB ORE MM, Eolk

R, 24 :793—798, 1978

PMHETE  BESIA, GRatE—, SRS,

SENAOKW LR, 121—136, 1982, 51 7

A=AV E—, HE

Wagenfeld, D.J.H., Harwood, A.R., Bryce, D.P.,

van Nostrand, A.W.P. and DeBoer, G.: Sec-

ond primary respiratory tract malignancies in

4

5)

6)

(]

8

)

9

10

11

12

13

14

15,

16,

)

)

—

—

)

)

—

HEHEEE B O RIEN A
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