u

) <

The University of Osaka
Institutional Knowledge Archive

Title |AESIVFEROBIRAREENSRLET 2HM
TSR DIREY

Author(s) |gUH, #&; WX, £—; =EH, AF b

Citation ﬁ%@?ﬁ%ﬁ?ﬁ =, 1968, 28(8), p. 1122-

Version Type|VoR

URL https://hdl. handle.net/11094/15994

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

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

The University of Osaka



1122 B AREERH MR 528% Hmee

BRlER
A F L O TFEREO RS BEEE L
ST 5 B IMREEE O ET

RAASEF
BOHE OfM W A B —
B AR 4k o SR Py A

2 H A F-H K E F
(FEA434F 9 H20H 2 M)

A Study on the Incidence of Leukemia Developing after Therapeutic Irradiation for Cancer of

Breast and Uterus.
By

Kazuho Mayeda, Shun-ichi Yamamoto
Department of Epidemiology, School of Health Science, Faculty of Medicine,
University of Tokyo.
Hisatoshi Miyata, Hidetoshi Enomoto
Department of Internal Medicine, Japan Red Cross Central Hospital, Tokyo.

We have been intended in several years to find leukemia patients developing after therapeutic irra-
diation for cancer of the breast and/or the uterus. To set the goal for this case-finding study, we tried to
estimate the probable number of leukemia patients that occurred following radiotherapy for the above
cancers.

At first, so as to find the number of patients who had had radiological treatment, we divided the
deaths from the cancer by so-called fatality rate (proportion of these dying of the same disease among
treated patients), which was then multiplied by the proportion of patients who had received radiotherapy.
In addition these patients were divided into 9 or 10 groups according to the calendar year when they ini-
tially received treatment for the cancer. “Fatality Rate”, its estimation is difficult, the authors applied
J. Berkson & R. P. Gage’s parameter c (ratio of cured cohort: J. Am. Stat. Assoc. 47: 501-515, 1952).

Secondly, the number of patients in each calendar year was multiplied by the sum of cumulative sur-
vival rate in the same year as the observation period: that are person-years exposed at risks. As a rare
phencmena like leukemia occurrence, a probability of its incidence can be considered the same as its in-
cident rate. So, the value calculated by multiplying each person-year by the average incident rate of
leukemia during the observation period, should be a parameter (A) of frequency distribution (Poisson
distribution). Leukemia patients can be expected to occur following that Poisson distribution.

Lastly, the sum of A (21) is also a parameter of Poisson distribution that our cases will be expected
to follow. The goal for our case-finding study is the number which could be expected with the probability
0.95 following the frequency distribution.

Our cases have not yet reached the goal.
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Table 1. Listing of Patients

Cancer of Breast

A Radiotherapy Leukemia
ge at Type o Latent
3 5 : ¥ o -
No. | Sex I?e t‘ifetn_ﬁg Began | Duration izitgrll- ‘] .II‘)O;;[ Period |Onset | Type | Course g':;.e
. 1941 7 X ? 18yr. :
1 f 58 1956 | 4m. X | 14,000r| “3yr. [1999|AML | 3m. | death
= 1945 |4 yr. 4m. R ? 10yr. o .
2 | f 56 joe |V e ol I Qv 1955 |AMonL| 3m. | death
3 f 40 1950 3',m. X 11,100R| 2yr. 11m.| 1953 | AML 2m. death
4 f 44 1951 1m. X >10,000R 8yr. 1959 | CML living
5 f 40 1955 3w. X 9,600R lyr. | 1956 | A ErL. | 5m. death
6 f 438 1959 1m. X 6,500R | 1yr. 11m,| 1961 |A MonL| 2'/,m. | death
7 f 59 1962 2w. X 4,800R | 2yr. 9m.| 1965 | A ErL 4, death
Cancer of Uterus
Radiotherapy Leukemia
Age at
: g Type of Latent :
No, | Sex E;.;itergfa Began | Duration Eﬁg;- E{S:&eﬂ Period |Onset| Type | Course 3‘;‘;;
N [ Ra 1,907mgh i ’
1 f 54 1951 8m. X 10,500R Tyr. 1958 | CML
2 f 55 1952 3yr. X 17,820R| 5yr. 6m. | 1958 | AML 3m. death
3 f 52 1953 2w. Ra ? Byr. 1959 | AML 2m. death
4 f 64 1953 4 times X 2,800R| Tyr. 9m. | 1961 | AML 1'/;m. | death
. 1954 : X 2,316R 5yr. 2yr.
5 f 37 1958 20 times X 8.000R 1yr. 1959 | CML 1{m. | death
6 f 66 1958 10d. X ? 2yr, 8m. | 1961 | AML Tm. death
7 f 56 1959 7d. X 4,200R|  1yr. | 1960 |AMonL| 6d. | death
. 1960 2m. X 9,000R !
8 f 34 1960 om. Ra [10,912mgh lyr. 1m. | 1961 | AML 2rn. death
. 1964 6m. X 12,750 R | 1yr. 4m. .
9 | f 36 1965 3m, X | 12]100R| ~ m. | 1965 | AML | 1m. | death

v —
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Fig. 1. Schematic Illustration in the Observed

Period and Follow-up Period

Calendar Year
1950 51 52 53 54 55 56 57 58 59 60 61 62 63(:465
1965
64
63[
62|
g61]
£60[
859
=58
S57[

l«Period of Follow-up Survey-
I —Period of Observation——
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— R B @R (Lethality, Fatality) E\~5
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Z32oTw5. FAlE LTRBLEEROERD
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ENBTENEL, ~BRBIELEKENERL
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BO> B, URENEE GEAKE LTHIERER
MR EHESIhEW) Lichbooglghkc s T
B, R c EHBBLEVWEE (1—c) LTz
FET Ok - RENRILD EELZBRB. c O]
B Db DIXTET ORI MY R < fho [RR
X B—REOIETOMER g0 KELWEEZH®,
— o (1 —c) LTk gca @ 4%
HHOFCERER L, Mo—RFEE qo0 £HH
BT, oML fEH L THRCHRFAER IR S
ERETS.

T5&, po=1—qo, pca=1—qca & LT,k
[ t w3t B PO B4R (Cumulative Sur-
wvival Rate) 3%,

c: Tpo—lo

1 —c: Tpox Tpca——lo« lca
TR AORRME t sl 5 RBiiEFER % Ir &
+HE,

Ir=celo4 (1 —c) loelca (1)

lo % general population O4EHERLRD L
NBEEZITED, W) B xR (Rela-
‘tive Survival Rate) 1’ |,

I'=lrflo=c4 (1-—c) lca (2)

V XSG oo FECT T2 02 7e\n&
RELIREO 2 AR DEFHERYRT S O TH
5. lea 3B E & b AT o EmETH DT,
RSN T WEERTRTIEC e To g lea== 0 &
Teh, V=ckics.

MFEEREMhc T s ORI A7), qo, gea, lo, lea
JE—READTCRER & LTV, RRpicieid] tic st A4
EOWRLELTHAVBE LTS,

S eRABREIERSL. Thbb, &
I s AR CERERIIELVWET5. &0
ARERENREAE SR TAOTH B, T
TIRBE S hinWERT ST 5 Y308 O TE T fERTE
RePLT, £24EXELTIhMyBrTs &
ETHDTHS.

T3 &, EERETHST AECERIERY S &
B, lea=eft 27r ), Q)RIKOL I
5.

V'=c4 (1—c) e Bt (3)

RER ORI IREE OFERFIFE BT ERE (3)
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RE@AT S LAELEETE. QREEW
LTHADN LS &,
log ('—c) =log (1—c) =gt  (4)
(4)Rux Semi-log 7 5 7wl ¥ AR 2 7o
%. FEHLHSEIREA LS X OTERDOE
KAFETER D & CEReo ) (R2)9, #/RL
T ENAREINCE ) Tl EEL LIS,
Fig. 2. Survival Curves after Treatment of Can-
cer Patient

~-00

1.00
.80
X3

&
40

30F ~
20k . .
s . 120 &
.10 =
.08

.06
.05

Breast Cancer

TTrrrn

103 (1-c)=log (+0.6)-018%

Natural log

T TrrrrT
i dsi i i

01T 23 45 678900
—1 years after treatment

'

1.00p N - +1-00
80 Uterine Cancer ]

B0
50
40
30

20

log([-c)=log (+052)-04t]

1.0

I/IIIIJ

Pt

'
23

A<
ra
1 / I T T Y T T .

b
S
Natural log

1
(S

o4}
o3k
02f

01 2 3 456 7
—t years affer treatment

(a) qoikiE Tin\ Mt A (others) 2 X A7E
TOMEEE D FERICMHER TS, Ebicsd qo i34 -
ARSI T BRI T W— R OTEOTER L
FELWEF LB, Tinbb, BHEIERIHBHERER D R
B3R Lo oo Eiozse, —EIcEEx
Eofcdiz, EUMNORERBETCEQANGE LT TH D
B, 0 X5k EiE LT ¢ oG OBEFERIR
B0 BT OB OKER X AT CB L 2Rk, 7
BO—fRDFETER L F CHEROER ORI h D &

— 31 —



1126

ErXBHLECTE, X8 TILZDOZ L RIELTec ol
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(b) IELLIX lo AEMENLRD 2L BAEFEE
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H5. Ll, ®IFECHEC LSBT oM X 57¢
CEROES P E VA LERLT, lok—BADKCE
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Table2. Follow-up Data of Cancer bf Breast and Uterus
Cancer of Breast
Interval | ;iving | Dead | Lost | 1 q p | Exp.p| Ig lo T
Xeac Ratio p’
0~ 1 523 31 3 521.5 | .069 | .941 | .992 | 1.000 | 1.000 | 1.000 | .048
1~ 2 489 35 489.0 | .072 | 928 | .991 | .941 | .992 | .948 | .937 |
2~3 | 458 | 38 458.0 | .083 | .917 | .990 | .873 | .983 | .888 | .926 |
3~ 4 307 | 21 307.0 | .068 | .932 | .989 | .800 | .973 | .322 | .943 |
4~ 5 286 13 286.0 | .046 | .954 | .983 | .746 | .92 | .775 | .95 |
5~ 6 273 9 273.0 | .033 | .967 | .987 | .712 | .950 | .749 | .992
6~ 7 264 7 264.0 | .026 | .974 | .985 | .689 | .938 | .735 | .o74
7~ 8 257 11 257.0 | .043 | .957 | .985 | .671 | .925 | .725 | .972 |
8~ 9 246 13 246.0 | .083 | .947 | .983 | .642 | .911 | .705 | .962 |
9~-10 233 8 233.0 | .03 .966 | .982 | .608 | .896 | .679 | .g84
10~-11 225 225.0 .587 | .380 | .667 |
Cancer of Uterus
Year Ratio p’ |
0~ 1 | 9537 | 1838 | .1G3 | .807 | .985 1.000 1.000 1.000 | .818 |
1~2 | 7699 | 1141 | .148 | .852 | .98 L807 .986 .818 | .864
2~ 3 | 6558 642 | .098 | .902 | .985 687 .971 707 | .917
3~ 4 | 5916 381 | .064 | .93 | .984 .620 .957 .648 | .951
4~5 | 5535 384 | .069 | .931 | .982 .580 .941 .616 | .948
5~ 6 | 4427 258 | .058 | .942 | .98l .540 .924 584 | .962
6~ 7 | 3459 166 | .048 | .952 | .979 .509 .906 562 | .972
7~ 8 | 2683 148 | .055 | .945 | .977 .484 .887 546 | .965
8~ 9 | 2025 104 | .051 | .949 | .976 457 .867 527 | .973
9~10 | 1400 54 | .039 | .961 | .973 .434 .846 .513 | .988
10~11 | 1346 417 .823 .507 J
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Table 3. Death Rate of Leukemia in Females

Year oNf‘uineELiregﬁ;i Eheath Ra!:je ][?e(:,{;l:c;fglte' '
over Age 20) of Leukemia |70 kemia

1965 901 2.78x107°| 2.78x107%

64 935 2.93 2.87

63 834 2.67 2.82

62 819 2.68 2.81

61 790 2.64 2.80

60 705 2.41 2.75

59 677 2.35 2.71

58 645 2.28 2. 68

57 561 2.02 2.63

56 |- 523 1.92 2.58

55 453 1. 67 2.40

54 409 | 1.87 2.32 .

53 471 1.85 2.22

52 339 187 2.09

51 282 1.16 2.02

50 262 1.10 1.73

OEE (1=c¢) 2L oTHGRHELMEL T 57
B, REofm LA 0.4, TEHE0.48L 7
5.

Fig. 3. Expected Number of Deaths of Patients Treated in the Same Year

Tofal Number of
Deaths from Cancer of
Breast or Uterus in %
Each Calendar Year

% 9% %

qdo qdi qd2 qds qdg

p-

==

D,: Total Number of Deaths in 1st Year

D,: Vg 2nd  #
Dy: Vs Id #
Dy: # ith »
D,: rs 5th »
Di .. 26qdi
1§L‘ ' M

D, » %qd, : Percentage of Deaths in 1st Year

D, s %qd, : & 2nd »
D, %qd, : 7 3d »#
D, - %qd, s Va 4th  »
D, - %qd, Vg 5th  »

-weeeeee-Estimated Number of Patient Treated Yearly.
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DB X 5 EFE AT\ IR Lo 1 5 A v s

Table 4. Values Used to Estimate Fatality Rate of Cancer of Breast and Uterus

Cancer of Breast

Death Rate Survival Rate
in Each Year in Each Year
qo .059 Po 941 Ratio of Deaths in Ist Year | qdy,==q, -059 | 14.3%
qQ .072 P .928 2nd qd,==pe1q, .067 | 16.3
q: .083 P2 917 3rd qd.==pep1q: 072 | 17.5
q, 068 Ps .932 4th qds==py - P:qs 055 | 13.4
qq .046 Ps .954 5th qd,==py+*Psq4 034 .9
qs .03 Ps .967 6th qds==p,*-* P.qs .023 5.6
qs .026 Ps 974 Tth qds==p,+*Psqs .018 4.4
qs 043 Ps .957 8th qd;==p,--psq; .029 7.0
qs 053 Ps .947 9th qds==py--*P;qs 034 8.3
qe .034 Ps .966 10th qds=py*--Psqs .020 4.9
éﬂdj==h43 .411 | 100.0
Cancer of Uterus
Relative Relative
Death Rate Survival Rate
in Each Year in Each Year
q’, .182 P’ .818 Ratio of Deaths in 1st Year | qd,=q’, 182 | 37.5%
q’, .136 P .864 2nd qd,=p’eq’; 110 | 22.7
q’s .084 P2 LO17 3rd qd,=p’p’1q’, .069 | 12.2
q’s 049 P's .951 4th qdy;=p’s--p’2q’s| -032 6.5
aQ’ .052 P .948 5th qd,=p’e--p’sq’, | 032 6.5
q's .033 P's .962 6th qdy=p’e+-p’q’s | -022 4.5
q’s .023 P's .972 Tth qde=po-p’sq’s | -016 3.3
q’; 035 p's .965 8th qd,=p’y-p’sq’; | 019 3.9
q’s w027 P's 973 9th qde=p’¢"-p’.q's | .014 2.9
q’y .012 = .988 10th &
iﬂd;i=Mu .486 | 100.0
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Table 5. Expected Collective Death Numb2r and Expected Number of Patients
with Cancer of Breast Treated by Radiotherapy (East Japan)

1129

|
e 4 a4 A & @ & a4 | Y @ 8
Obs. Exp. Exp Xp.
Year % % % % % % % % % % |Collective Had:
Patient | Exposed
Deaths J Death Elos Patient
14.3 16.3 17.5 13.4 8.3 5.6 4.4 7.0 8.3 4.9 en
No. Na. No.
1922 232 :Z:/ 146~ igﬂ/ 120/ :’; - :i‘/ : : ‘/g;‘//:z// 4? ;33 iii 1::1
63 | 855 | 1227 139/149/114/7]"/48’/38/60/ 0 s 430 2172 ;842
L |, I
o T i
62 | 806 | 1157 1317 1417 1087 677 _45° 357 567 677 _41 535 2115 1798
e s T T T -
61 | 789 | 1137 1207 1387 1067 65" 44" 357 55" 65" 39 590 2056 1748
60 | 748 | 1077 1227 1317 1007 627 42" 33" 527 62”7 37 617 1990 1692
i T e e e ./ -
59 | 750 | 107 122 131”1017 627 427 3 's/ “ 62 3 637 1942 1651
5 | 754 | 108181106 TR TR T ] 685 1921 1633
57 | 663 | 957—1087—116"—88—55" 37" 20" 737 1885 1602
-~ / / e .r/
56 | 698 | 1001141229356 73031 764 1859 | 1580
55 | 707 | 10011512 05 59 Z10 743 1808 1537
56 | 689 | 98112120926 726 1766 1501
53 | 6338 | 9310611487 710 1727 1468
{~4 S N i ] ~ I
52 | 652 | %106 114 696 1693 1439
51| 631 | 90=103" 680 1654 1406
50 | 638 | o1 668 1625 1381

(2) = (1)/Zqdi (3) = (2)%0.85

* Number of deaths of females aged 20 years or over. On account of rarity, deaths under 19 years

are omitted.

Table 6. Expected Collective Death Number and Expected Number of Patients
with Cancer of Uterus Treated by Radiotherapy (East Japan)

1] ! 3
* | (1) 2 (3)
Obs I de di ds ds ds ds ds dsr ds Exp. - Exp.
Year % % % % % % % % % |Collective - | R
Deaths | Death Patient S
| 375 22,7 12.2 6.5 6.5 4.5 3.3 3.9 2.9 Patient
i No. No. No.
i i 3 9 ] 5 |
1965 26.92. 1010611829 174 174 _121 89 _105__79 1010 5549 a 5549
64 | 2627 | 985 597 321”1707 170" 118" 87" 103" 76 1596 5466 | 5466,
63 | 2779 | 1042”6317 339" 181" 181" 125 T 108”80 1968 5607 5607
i e - -
13 | 10177 6167 _3 7 7 2 79 ! 5 .
62 | 273 | 1oﬂ 6167 _331"_176" 176" 1 2’/90’/106/ 79 21f3 5395 5595
61 | 2811 | 1054 638" 343" 183" 183" 126" 93" 110" 81 2353 5670 5670
60 | 2762 | 105-.5/627/;,37:/ 180 /,18&/124’ 9" 107780 2477 5668 5668
a -
59 | 2774 | 10407 630" 338" 180" 180" 124" 92" 108" __80 2574 5682 5682
-
58 | 2835 | 1063——644—346"—184—-184— 127——~94——-110 —| 2706 5733 5733
57 | 2801 | 1050——634——342~—182——182" =126 o 2791 5743 5743
56 | 2092 | 1122—=679——365—194 /,1947134 2862 5388 5888
55 | 2910 | 1091==660——355—=189—:189 2879 5924 5924
54 | 3050 | 1144—=692——372—>198 2939 6047 6047
53 | 3017 | 1181—=685-—368 2961 6092 6092
52 | 3184 | 1194—=723 3042 6259 6259
51 | 3246 || 1224 3118 6416 6416
(2) = (1)/Zqdi (3) = (2)x1.00

* Number of deaths of females aged 20 years or over. On account of rarity, deaths under

years are omitted.
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ZHEIC LT, Ak X OTERBE OESFIOH
BT\ TIICHk9) 2 23 LT, F.Ederer 5,10
CRDIHIEEEACTRD LD ThH S .

TeBIFTOLTIE S.J. Cutler 5W@ s 5
Annual Survival Ratio (32 OIFAEHD £%0.98
R HEET TR L. (SREIOIAMDER S
TIOEEFTE LA, 74BCHI0.98%# %
53 OHR—HETEHIE &R T O THU0.988 k
CiRLIERETRRB L OTHS. )

4 DFEFMED 5 bFEFCOWTIL Vol
O DEEHRDLDTH 5 W %, Tk
AR L Al (BHFR 13X 5 & Annual
Survival Ratic 1234%) % % 2 F iz k3
DT & EHER LB IDIERDOFTK « LR
RV, ZOERIEITRET X 5 MO
0.411&7¢h, BIFED ¢ OHEFE(E 0.6, 1 —c=
0.4 FEFICEWEDE S hi:.

(d) BAnBU=c THh, tocoT I'=ctird
(k) . & DR EBINCER T3 &, REEET
FERFED TR E S L YR THR~NE O LT i
Mk, B4~k & R UIETRR RIS e A 1 I 45 A B
WaBLW5EThHB, ¥DOLO it 2 TEBHT B0
ThaBH, B2OFEHD Vi3t =9TFTiEcD—It
DWEFEMO. 52X W/EL o TLES., Ve i nH
Uk, (D% 2 &R &t - FAURMRE L
AREHOERECEFRLHEE LTHH L 0T
5T L, QL clokT HMOBRE T HoL i
FUTEBIC lo Wit FWRE, HMoBRREoB L.
LEZTBTE, QR—MroMBERTY, BB
DD B I OHETE I E— Tl b D& &
Lo (3o S%—Hiel & FHE LCGE LIz &,
EHIE (D)BDERTHOMETLR—TH 2 LEE
LicZ &l indboThr s,

F2 i FEETOBESERLEN, 2o Tt =T4%
TLhE bttt =8 T V—c i3IEfHI/phE
L YERPBELS AN BB THS.

ZD X 5Tphbld Tt #PET 5 Ol =ck TR,
HEPALI-bDOTHES.

(e) EElORMOEFES, =MD HRS BExp.
pTERLTH I+ %4 ©T Annual Relative Survival
Rateb 5<% LD TH%. S.J. Cutler s iiiEE Ann.
Surv. Ratio %30.98%#4{¥ acceptable cure MILHE L
EXBHELTHS,

HARESFRE RS M H28% #8 8

OI. mEBEENAMRHEDHTESL HBED &
&

AR LR X b, SBEOET-E1 b
BEREHE L BN ES KL UE6TES.
MIRBAMOBEGHRER % 5 o BB, BE
HEFT—FEOEE DL R UCHEESE Lizd
DTH5.

LR EELE U TAMBEHE OHEEFIRILR
DTELK L. RTZBBL e BB T 5
&, Qv ()MOBBMEROTIED I Off
ZHMERE E CIRK R L b 0T, el
BEFFEI090D 7.739 (FLHE) 1%, 104EH % %ok
A& OIERERES  (Person-Year) L yatfia BIfA
L7cREDOAED 1 ADFTEES T, £R106E%38
LT 2 i DIERE@FER & D 7.739: 10&
WHZETHBHP. GIMIBSHERELZF I
BEEMER, (WRXTheOBERITEL
TBEEC X 2OTET S BEREES B Person-Year
OEETHD .

BEMEOBEIL E 3 TNE L, ERROHHE
BBl HER Y REOHR L T2 5 L,
WD VHERCHEOTARTHHSUL, Y1
ERFRINBLAD, H5VIEEHSFRERT
TR b Poisson FIcfE s & LT X, FEo
Person-Year 7% Poisson Z3AFICfE> T B Uiz o 4
PR S h BEEAH n L. Poisson 4375
RTRA—F— ARESREROMEE pHE L bk
W op EoTEDLRS., WMEDPIIFED 5
D CEHIEOEERE LT G)ciikL .

POF(EIXE S L L2 TTTRELELDTH
55, BARALHOBMBEHE (E-Rx 2T
BREE R L THD) 13EEH L OKGRIT\ 5 HE
WA —2 &L LB, BRI OZRES DB
SR, FBEGC20F L ETH B ko cohort
O A MUFHE 2 BRI % P L TRd b
THh5.

H5BFECERLUICGEBENL, ThFhto
BRI X > TEFIO FER 24 DT BfRRE ©
risk T Sh3EELXS. £5T5 L, ZIBED
FEZREEFIMEHN D5 2 — 2 —% 4 > THT
7. Poisson AR HE -2 T MR DI A G 2 h
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Table 7. Values Used to Estimate Parameter of Frequency Distribution
Cancer of Breast

(1) (2 (3) 4) (5) (6)

Calendar | Follow-up/ Sum of Rad.Exposed| Person-Year | Aver. Incid. Rate .
Year Interval Cumul, Patient No. n of Leukemia .

Surv. Rate p
1965 1 1.000 1901 1901 2.78x107* 05
64 2 1.941 1882 3653 2.87 10
63 3 2.814 1846 5195 2.82 .15
62 4 3.624 1798 6516 2,81 .18
61 5 4.379 1748 7654 2.80 .21
60 6 5.099 1692 8627 2,75 .24
59 7 5.795 1651 9567 2.7 .26
58 8 6.473 1633 10570 2.68 .28
57 9 7.122 1602 11408 2.63 .30
56 10 7.737 1580 12224 2.58 .31
55 7 z 1537 11892 2.40 .28
54 7 Vg 1501 11613 2.32 .27
53 7 ” 1468 11358 2.22 .25
52 ” # 1439 11133 2.09 .23
51 # ” 1406 10873 2.02 .22
50 7 ” 1381 10685 1.73 .18
Total 3.51
Cancer of Uterus
(1) (2) (3) (4) (5) | (6]
Calendar | Follow-up| Sum of [Rad.Exposed| Person-Year | Aver. Incid. Rate |
Year Interval Sgtr_nﬁla;te Patient No. n of Le;kemia | np=2
1965 1 1.000 5549 5544 2.78x10° | .15
64 2 1.807 5466 9877 2.87 .28
63 3 2.494 5607 13983 2.82 .39
62 -4 3.114 5595 17423 2.81 .49
61 5 3.694 HeT0 20945 2.80 w .58
60 6 4.234 H668 23998 2.75 | .66
59 7 4.743 5682 26950 2.7 ‘ .73
58 8 5.227 $733 29966 2. 68 .80
57 9 5.684 2743 32643 | 2.63 ‘ .85
56 10 6.118 H888 36023 I 2.58 93
55 ” ” 5924 36243 | 2.40 | .87
54 ” 7 6047 36995 | 2.32 .8t
53 ” ” 6092 37271 | 2.22 .82
52 ” 7 6259 38202 | 2.09 .80
51 ” ” 6416 39258 | 2.02 | .79
T Teml | 100
(4)=(2)x(3)
L), ZOREFEH D Poisson S34fid < SN, DT 4 — 2 —[XZMTH D,
SA—2—An (6)MTHS. #0 (6)MOR TS Total ofEs LRI

Hhy77g Poisson ik BE L icd D b F f-Pois- CHSHERE S 5 U citE T 5 BEEER2 O
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HAEFRM RS #28% Hes

Table 8. Probability and Sum of Probability of Poisson Distribution with Parameter 2

Cancer of Breast A=3.51
x o1 2]s8]4a]s 7 | 8
' Px ﬂ%8.1M9.1M1.2w4.1%0r1%7 0389 |.0170 |
ZPx |.0298 |.1348 |.3190 |.5344 |.7235 Lsasz .9339 |[.9728 |.9899
Cancer of Uterus 2=10.00
x| o123 |afs|e|7]|8]o].[u|s | 16

Px '.0000‘.0004f.0022g.0075 L0189 .0378

.0630 |.0900 |.1125 |.1251 | - ?0491 0823 |.0199
| I |

IPx !.DIJUO !.0004 |.0027 !.[}103 ‘-0291 -0670

2202|3328 |.4579 |+ |.9165 |.9512 |.9729

Px indicate values to the 4th decimal point and XPx accumulated values to the 8th decimal point.

AR 2843 5 MR OIIED D < 5 2 —
—TH5.

FUECBOSER Y LIcBERRL 5 2 — 5 —
3.51DPoissons3Afiic, FEB Tl 10.000 Poisson
DACHE DT A MIFEFEE D ABH © TR 2% HeEE
TEBHBZERRD. ThFhO RFx—%—0
Poisson 1 0x DMl (& & CIRASD HIOwER,
BIU X T TOMERMEFES IR LIz, HERFIH
0.95% T AR E CRHMAREE HIUE, /L
TWBHREIED D OAMFERETE, BERAOR
RIEFATH: - FATHELOOREF I VL 5 SLUTF
DL O TERICE LFERTES.

RBRL Y, FOL3I\v5 BHim AL
vk, FUBREERES DT ALE, TEME 51215
N

bbb LB EY, R0 s v
FEEEP LIS B, FEENCZIBITH B 0
b, WIhbEBETHDLOKRYEHRE 2%
By,

(f) 7 (2) #§oSum of Cumulative Survival
Rate [3EMEOL, THEEFERLELT 5 2R 7
5. ISR p RS o TERTS risks wlExhs
N FOBUTH-T, BHBHHA interval (4F) OFH
ENAEFF LT B0, BHIO interval TIEINX 1A
DS risks OFERETMTHBEL D, risks X
RT1AEREBLUIHER, B8 g0 N ADTETEN
Hit=&3%. NA#H closed cohort TH% L, 2#iHD
interval {1z risks 232 B 5 DL (N—qN) A, 3

mﬁkni(N—%N)--ho%N)L=N(1-ﬂh)(1
a0 A, —# s MERE NT (1-a) ALis.
MNEOREE interval OHMIETHDLDE A E—
Fetn. FEO risk OFFRIGESMRIFE Sk,
FMoNEEHEFTEBDT, N (14+(1—q) +

L 1ANET (2) MoffEchs.

EEZLOSEORFETCRAE T2 A, FEH
Tikd & 6 AOEMPFEBEE L INETEIE, Tl
DORGHERREED» LOPMFERETFO L 5 it
BEED e\ 20X Ll ED BA ALt & b & i &
W EFERRT & B bV T, B g e S gk
PPN L AT TR\ D EE X TS .

B354 LIRS A 5 v C e TR AR 12 I A )
PP I OREFERE IR T B EEVE D
TP, EERE DL LT BB A3 508N
5% . FEEMRERTIIIEE DR\ DL T
W2\ ECERY LRSS BEOREK S T
FET2ZENTELOTSHBTEY LT \W»
5.
IR U e A ERE B e e i X hiz & L
THEOTVBH, Hx DEFlic X, *e—ic
HSHRER R, E S, HoHEBIL T oEht
ANZFHm i E B 5.

g

RE VR EBTT &2 2, IR EAT K= i
k, B EOFERERLMEOS B KERE T ARER
E o FRERABO S 4 BBy T s,
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