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Some considerations on leukemias developed after therapeutic irradiation

Shigeki Kurokawa, Takashi Kitabatake
Department of Radiology, Niigata University School of Medicine, Niigata
(Prof. T. Kitabatake)

From 1954 to 1966, 52 cases of leukemias developed after therapeutic irradiation were reported in

Japanese literature.

1) Compared with leukemias seen among general population, radiation-induced leukemias were

more frequent in the old ages, with statistically significant difference.
2) Our statistical survey did not support the general concept in Japan that AML were more fre-

quent than the other types in radiation-induced leukemias.

3) In this study, the relationship between dose and latent periods was not clear.

4) It is interested that latent periods showed nearly a log-normal distribution as seen in radiation-

induced cancers other than leukemias.
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#1 BOBRBHESRE L CALEEN K
No| % 4 [#4ltt| m & n | mm|wam| & = " 7
1| %% FF|46|Q B fE AML 24 9R 8,400R BAH 1 P
2| @Em@ MRk|(24| 3 S BB BE AML 2¢4¢ 849 4,250mgmin| FAH 1 A
3|k 12622 H i AML 24 2R 4,400R M sz ERFE B A R
4 58 | 3 H W % AML 108 2,080 BEREKRS 1 AHE
18 Bt SR 18,000
5 I || FOE OM AML ﬂéf%ﬁ&éxb 12.960mgh ”
6| K W |16 | @ | EEHEAIE AML 2A 10,800R iz A 5 g B
T| ETFTEBATF |31 @ | HNKEAR AML 21 8,100k e 2 A g Bt
8| RH FnF | 31| @ P B AML ? ? T A2 R B
9| #FHK mar| 32|38 i & MonL 9A 1,000R BEREAE L AR
10 3|3 i &% B MonL 2A 4,324 Vi
11 | M4 Ml |50 @ B OL W CML 1 7H 4,800F. A AR A
12| BF #HfE| 42|38 B E ¥ AML 1% 6 A 7 RRAE AR
13| HFWLEEE [ 61| 8 i % & AML B4 ? kB REBRE
M|kl BT (40 Q H L W AML % ? &IRAR EARH
15 | iRE & | 53| & ? CML 134 ? TAH 2 E
| 16| fA deft | 46 | @ L # CML 4R ? HAE1AHE
|17 | R & (32| 8 AT = CML 3~ 44 7 AR 2 B R P B
B ukre= |43 | 2 FoE M AML 6A 38,400R. KR+ FmbEr s
19 | K% B (47| @ ? CML 4~ 5 ? WL 7+ i b
AN o0 5 58 1 _
20| i =T |36 @ (E%ﬁﬁmh\) CML 34 ? FEIRTE iR B
T g
|21 | mE =% 54| @ FoE oM AML 5% 61 17,640R. [ 3 i e B
22 | k¥ 1|52 Q FoEOH AML 64¢ ? B HE AR
i : # 5 | BiRE 2,3I6R , -
24 | thit v = [56| Q| F & s |AMonL| 14 4,200R AP RHE BRCBTIBIR)
| 25 | Zhbk v | B6 | Q F oE W AML 2% 8R ? HoR b
(26 | @I X |64]|Q FoE O AML B 2,800R BORHEAH - WE
. : 9,000R. i kR e B
27| @ nq |34 Q| FEEM | AML | 1% 17 10'912mgh | H8K I
e : 1% 61 e B A8 & 7 Be P B
29 | Jilktizom | 41| @ £ LW AML 2411 A 11,100R. LT Aobs sk PRt
30 | nmnox 57| | DL, |AMonr| 3ZI0F 1 324 B Bep At
|31|xm &7 |@0|2] 2o ® | ErL | 1% $O0R | sokmmp
] I A LW 184 ? . ;
33| B~V |44 Q 7L 5 CML 8 BFR? HoA E R R
34| #H &Hu (48|Q| £ A M | AML | 2% 6,500R | $rdxmiE
35 | #ik o+ |59 Q £ W Er L 24 68 4,800R HOKE MR N E
36| =W #E 298| Mk AML 64 68 2,300R BARTAR Ak R
37| W m—|58|3| THKES | AML | 28% ? HOROE (257 Bepy A
|88 | o »: 41| Q| ® 2 CML | f 44 |2,000~ 4,000R gﬁmﬁmﬁéﬁi@%)
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42 | Em@l fF 10| Q LIk it AML 9% 611 # 2,700mch | F:kA/NRH
43| EBLILF|24]Q JHEY—7 AML 3% ? RIRE XA R
4| FEH X |51 Q| ReFvER | AML 164 ? HR ey R
- 10,500R .
45 54| Q| FEESH | CML | 6% 16-07mgh | ALHIA ©
46 | OWOTF | 27 | @ FRMBMEAER AML | 1£ 58 | 1°93.5mC | sUKARE 2 MEkE ©
47 53 | & | Wi RRE | AML 84 | P2 100mC B ARER: ©
48 38 | & | MmN GIERE | AML 1A | P? 18mC ” °
49 5| Q| F & % | AML | 2% 15 | BS®mI5GHR y__®
50 60 | @ |FRigbspeTTERE L L 104E ? F L ASEARP BT
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(No. 1~No. 20®  No. 21~No. 44 )
1. Original Disease Irradiated for £ 2 BMIFEES S oWl - sl
MALIGNANT iy [CEr DN ]
Cervical cancer FEMB Tt | Mo | mee | BEE
() (x*E)
Breast cancer ( 1953.~1958) ‘ el
Stomach canser 0~ 4 2,398 7.44 1 5. 57
Others 5~ 9 1,732 5. 37 2 2.11
BENIGN 10~-14 1,525 4.73 1 2.94
Tuberculosis 15~19 1,851 | 4.19 1 2.43
Basedow’s disease ; = =
Disease of skin 20~-24 1 ,118 3.47 I 0.62
Hemangioma 25~-29 982 3.05 2 0. 36
Others 30~-34 893 2.77 5 1.80
UNKNOWN > 3 0 35~-39 804 2.50 3 0.10
No. of patient 40~-44 860 2.67 7 7.02
45~-49 850 2.64 5 2.11
B 2. Comparison of Expected and Observed 50~-54 784 2.43 8 12.77
Age Distribution of Radiation Leukaemia 55~-59 732 2.27 6 6.13
60~-64 648 2.01 4 1.97
of pai e Bepected  y2ea471 ~ :
I(I\)iq of pafient e il §f=1qé"‘"’ 65~-69 411 1.28 1 0.06
: AT T0~T74 219 0.68 0 0.68
p<00 75~-T9 121 0.37 0 0.37
80~ 44 0.12 0 0.12
Total 15,472 | 47.99 43 | 47.16
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B, mEEE3H, Zoflisfic, HibgnyE
Birashie. (F1)

F4 OB 800 MR 1E2, K2
DT ELT H5. BEBANDBIEH® 22T

x*= 47.16 d.f=16 P<(.01

B A S LB+ 5 &, B EEL R
i < 357 ~39F ¥ cmRIRA L, hERT
FEEHE LT Y, DR TBY LT3 0w
L, BSSESRARMHEFICRT 29F U TFred
7, 30F~60F Lz ERNHT WS,

Yz AR ORENZ W THB &, AML29,
ALL3, ftofiogamiE7, CMLY9, C
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B 3. 49 Leukaemias developed after Radiot-,
herapy in Japan

TYPE OF LEUKAEMIA
Acute Myeloid Leukaemia [

Acute Lymphatic Leukaemi
Other Acute Form

Chr. Myeloid Leukaemia
Chr. Lymphatic Leukaemia | 0
QOther Types

i:'] Male
i Female

5 10 20
No of patient

§3 EET L35 975 20 0 AR & 3R

NEgoT

W e : priagiia
il 59 5
5 L35 62.5 25.7 . 29 0.42

ﬁg%g” 9.8 | 4.8 3 | 0.68

MrkgmE | 5.9 | 2.9 4 0. 42

CEDilof .
¥ i 3.5 1.7 4 8.11

-mﬁ | 207 | 121 9 | 079

Egﬁé“ 2.9 | 1.4 0 | 140

g”ﬁoﬁ 0.3 | 0.1 0 | 0.10

-y it 99.6 48.9 49 6.92

x*=6.92 d.f= 6. 0.50>P>0.25

[ 4. Distribution of Latent Period

No.of Patient i A

10¢ (Near log-normal distribution)

8 3 o

B L

Q Q
4F o] o Q
. =] o
2 o
l— oo o =]

L 10 00yrs.

Latent period

LLO, Tofilicotws, (E3)
INEDTF — 2O BE 5N S MEMEE = ofRH
flia i +5438302k {h, 0.50>P>

HAEFHHAESMEE #2098 H35.

E 5. Age when irradiated, Latent period,
and Type of disease

Yrs 1 Acute
8of . [e Chronic .

L " "
£sF - o i

Son o "o

@ 20 " L]

L T I ne ¥ L 4 L T BN T 1
1.2 3 4 5 6 7 B8 9 10"’16 B 28
Latent pericd  Yrs.

B 6. Radiation Dose, Latent Period, and Ty-
pe of Leukaemia . :

DoseR | "

30000 b
® Acule
20000F = . o Chronic
10,000 - ..

9000 F s

8000+ 8 i

TOOOF «
EO00
5000+ s _ =
4000F* ® I
3000+ ° N
2000F * .

1000F =

b Larrelti:n’r per?od i’?s.
0. 25T 2DAMHICHERDOE ZR DB hit o
T
PERIAR ¥ LT\ 2 44F 043z 4 7w
Liz. Fibb, Hﬁﬁ&ﬁﬁﬁﬁwﬁwaé
ZiAbhB. "
E%ﬁmﬁA&%EHEKObTu,mO%D
L 7- BB fRIz Ao, - (®15)
T, MELERIEOMGREYAS &, BHRETIX
T, MEoSE, BRIIME EEe b
5 X5 iekRy B/, (86)
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HEhsaREPETHSS.

JRE A k35 & 207F DUF ¢ i3 FE M I g i
A LRT, 307 ~34 ¢ 5 Blrk 3 Bilpsksisis:
RECELBbDTHD, 5L EcirEMEE
EBbDORRYE (25/34=73.8%) #ETWAS.
FEOTHE~BLECRT 5 2 o IUnBESE T
Hilch, BHEHADIRSE D LIS h B2, 5F
i BIR o BARREERKOHINIEA B
MDATWBPOZ NG nE0 ZRILHELR
bhab,

BIREI DWW TR A S, B B R
PR Sl N BB Bt B iR 234 &, YaeR
FEMEERMERIRAS & ShT W20,
ZORETCRBRBRBE BRI 1 EE DX
RS B R in ot

fiE L BRI 0B oVT, HINX 526
#, ZomMBEORROLBEIz o b LT3 4
1R20Bie 3 & 7oy, 1,000 R EREE B & 3755
FREEZETHEATH D, BRI BEPRE
Db DH HIRAR28F (1 1.8E) IR ATV 5.
BT 6 2 A, B 1 ELPICRB LBk
HRRBREAMRE & LCHEY L5085 i
VBB B2 SENE—IE, ZhbbEdi.
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