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Search for the Lowest Irradiation Dose from Literatures on
Radiation-induced Bone Tumor
By

Yasuo Yoshizawa, Tomoko Kusama and Kanehisa Morimoto
Department of Radiological Health, Faculty of Medicine, University of Tokyo

(Director: Prof. Yasuo Yoshizawa}

Research Code No.: 409
Key Words: Lowest irradiation dose, Radiation-induced bone tumor

A survey of past case reporis about bone tumor induced by exiernal radiation was carried out with
the main object of finding the lowest irradiation dose. Search of the literatures published since 1922
revealed 262 cases of radiation-induced bone tumor. These cases, except a case of occupatinal exposure,
had received radiation for treatment. The primary conditions as object of radiation therapy were non-
malignan bone diseases such as tuberuclosis, giant cell tumor, fibrous dysprasia and bone cyst, and
extra-skeletal diseases such as retinoblastoma, breast cancer and uterus cancer. The ratio of male to female
cases of radiaton-induced bone tumor was 1:1.3. The age of the cases distributed between 5 and 98
years, with the average of 37.6 years. Skeletal distribution of radiation-induced bone tumor was as
follows: 20%, the frontal and face bones, 17%, the femur, 109, the humerus, 9%, the vertebral column,
and 449, the others. The lowest absorbed dose reported was 800 rads on the cases irradiated for the
treatment of bone disease, but 1800 rads on the cases of extra-skeletal disease. The latent period was
distributed between 2 and 42 years, with the average of 11.7 years. The histopathological findings were

as follows: 609%, osteosarcoma, 25%, fibrosarcoma, 7%, chondrosarcoma, and 8%, the others.
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Table 1. Primary conditions for radiation therapy

Primary condition %
Retinoblastoma 13.6
Breast tumor 10.9
» | Uterus tumor 8.9
_E; Cerebral tumor 5.1 ae
~ | Wilm’s tumor 3.1 i
5] . ]
% | Seminoma 2.4 | ©
= Tumor of other organs* 8.2
Skin lesion 5.4
Others®* 0.8
Benign giant cell tumor 17.5
;E Tuberculosis 7.0
'.j; Benign bone cyst 5.8 ;33
g Fibrous dysplasia 55 | 3
& | Benign bone tumor 2.3
“ | Others*** 3.5

# : Gingiva cancer, retroperitoneal
lymphosarcoma
## : Teratora, lupus erythematodes
#k% 1 Polyomyeritis, osteitis, Ewing’s tumor
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Fig. 1 Age distribution in radiation-induced bone
tumor
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Fig. 2 Distribution of latent period in radiation-
induced bone tumor
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Table 2. Site of radiation-induced bone tumor

Site %
Temporal bone 2.3
Frontal and face hones 2.1
Mandibula 6.2
Other skull bone 1.2
Vertebral column 8.5
Ribs 5.0
Breast bone 0.8
Clavicle o
Shoulder blade 5.4
Pelvic bones 9.5
Humerus 10.4
Ulna 0.8
Radius 0.4
Metacarpal bone 0.4
Thigh bone 16.5
Patella 0.4
Shinbone 6.6
Fibula 1.2
Tarsal bone 0.4
Others 1.2

h, OB IR0 3290 Btk <5 L Ft R
BN U L, BUHRBREEEBAR
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Fig. 3 Distributon of exposure in radiation-induced
bone tumor
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Table 3. Histopathological finding of radiation-
induced osteogenic sarcoma

Histopathological finding %
Osteosarcoma 59.1
Fibrosarcora 25.1
Chondrosarcoma 7.3
Others* 8.5

# ; Spindle cell sarcoma, mixed polymorphic
cell sarcoma
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osteosarcoma, fibrosarcoma, chondrosarcoma ¢
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