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The fourth epidemiological follow-up study on 272 Thorotrast-administered war-wounded exservicemen

was conducted in 1977, after a lapse of 32 to 40 years from Thorotrast injections.

The authors found twenty-five malignant hepatic tumors, two lung cancers, one osteosarcoma and sixteen
other malignant tumors with three blood diseases and eleven cases of liver cirrhosis in the 251 cases who had

been given Thorotrast intravascularly.

Values of relative risk were; 1.8 for total dead, 3.8 for all malignant tumors, 19.6 for hepatic tumors, 10.2

for blood diseases and 6.4 for liver cirrhosis.

In the 21 cases who had been given Thorotrast by a route other than intravascular one, no fatal case

related to the Thorotrast administration was discovered.
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Table 1 Injuries and Diseases Originally Necessitating Thorotrast Administration

for Angio-or Hepatolienography

Injuries and Diseases No. of Cases %

Traumatic Diseases 247 (8) 98.4
Head or cervical trauma 8l (1) 32.3
Traumatic aneurysm 104 (S)l 41.41
Trauma of upper extremities (fracture, etc.) 23 (1) 9.2,
Trauma of lower extremities (fracture, etc.) 28 ‘ 11.1
Trauma of chest. etc. 11 (1) 4.4

Other Diseases 4 1.6
Brain tumor 3 1.2
Malaria ] 0.4

Total 251 (8) 100.0

( ) Untraced cases

Mumber of Cases

6@ 70 80 90 100 110 120 130 140ml

Amount of Thorotrast Administered
( B8 Untraced Cases)
Fig. 1 Breakown of 159 Recorded Cases by the
Amount of Thorotrast administered for Angio-or
hepatolienography

KEIOHIT1 :5.31Th oI
(i) W@AB : [he k32 MEREA
EW B LU NBREERCT A ERNRE L
T, “EAEBADEEERD 7 H1940F [ b e
F A b MEREAERLFA—FRE (Titb
H 19401220/~ 447%) THoTcBARAFBTAR

Number of Caeae

19371 38 3% 40 a1

Year of Administration
( B3 Untraced Cases)
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Table 2 Age Distribution as of 1940 in intravascularly Thorotrast-administered Group and Controls

Age as of 1940 Thorotrast- | Controls : Proportion

(Years) administered Group ?;;,ﬂ?;:reﬂ;iasgmup Population | (%)

20—24 104 552 298400 | 42.8

25—29 86 457 1900600 35.4

30—34 34 180 751400 14.0

35—39 17 90 375700 7.0

40—44 2 11 44200 0.8 |
Fotal 243 1290 5370300 100.0 |

120

100

80

60

Number of Cases
S

Age at Administration

( ] Untraced Cases)

Fig. 3 Age Distribution of 251 Cases Given Thoro-
trast for Angio-or hepatolienography
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Table 3 Traced and Untraced Cases and Mortality Rate in intravascularly Thorotrast-administered
Group and Conirols in First, Second, Third and Fourth Follow-up Studies

First Follow-up | Second Follow-up | Third Follow-up | Fourth Follow-up
Traced or (1963) (1972) (1975) (1977)
Untraced I\, of Cases| 9% |Noof Casess % [Noof Casesy 2%  |[Noof Casesi %
Traced 130 94.2 133 96.4 215 | 96.0 243 96 .8_
Teototoate Living 105 |76.1 80 |58.0 112 |50.0 118 [47.0
administered Dead 25 |18.1 53 138.4 103 |46.0 125 |49.8
Gcxp Untraced 8 5.8 5 3.6 9 4.0 8 3.2 |
Total 138 100.0 138 100.0 224 100.0 251 100.0
Traced |
Non-Thorot- [ Living 1125 | 84.6 | 1035 | 77.8 958 | 74.3 941 | 72.9
o, | rast-admini- - }
8 | stered Group Dead 205 | 15.4 295 | 22.2 332 | 25.7 349 | 27.1
© Total 1330 | 100.0 1330 | 100.0 1290 | 100.0 1290 | 100.1
g Traced
S . Living | 4470567 | 84.0 | 4058954 | 76.3 | 3938744 | 73.3 | 3803193 | 70.8
Population —
Dead 849433 16.0 | 1261046 23.7 | 1436256 26.7 | 1567107 29.2
Total 5320000 | 100.0 | 5320000 | 100.0 | 5375000 | 100.0 | 5370300 | 100.0

Table 4 Statistical Analysis of Ratio of Mortality Rate in intravascularly Thorotrast-administered
Group and Controls of First, Second, Third and Fourth Follow-up Studies —jy*-value—

2. First Follow-up [Second Follo‘lp\f--up| Third Follow-up |Fourth Follow-up
i (1963) (1972) (1975) (1977)
Thorotrast-administered Group
: ‘ ok ok Qg
Non-Thorotrast-administered Group L0 aUiEe 4403 ey
Thorotrast-administered G
S istered Growp 7|+ 19. 1744 49,284+ 58,254+
Control Population
Non-Thorotrast-administere Group /
5 5 .6 2.82
/ Control Population ka0 Sl s : N

#% p<0.001
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Table 5 Causes of Death in Intravascularly Thorotrast-administered Group and Control
Thorotrast-administered Controls
Group ggféghézigﬂ.;st-admini- Population
No of Cases o No of Cases 4 No of Cases %
Malignant Tumor 44 17.5 55 4.3 259532 4.83
Hepatic Tumor 25 10.0 5 0.4 28055 0.52
Other Tumor 19 7.5 50 3.9 231477 4.31
Blood Diseases 3 1.2 1 0.1 6516 0.12
Liver Cirrhosis 11 4.4 13 1.0 38192 0.71
Other Diseases 51 20.3 191 14.8
Accident 4 1.6 58 4.5 1262867 23.52
Unknown 12 4.8 31 2.4
Total Dead (Cases 125 49.8 349 27.1 1567107 29.2
Living Cases 118 47.0 941 72.9 3803193 70.8
Untraced Cases 8 3.2
Total Cases 251 100.0 1290 100.0 5370300 100.0

Table 6 Statistical
and Controls

Analysis of Causes of Death in intravascularly Thorotrast-administered Group

Thorotrast-adra- Thorotrast-adm- Non-Thorotrast- i
Ca { Death inistered Group inistered Group admiwte_reﬂﬂg/
uses of Leat /" Non-Thorotrast-ad- Control Popula- /" Control Popula-
ministered Group tion / tion

Malignant Tumors 64, 87F** 93, 08%*** N.S.

Hepatic tumors 104 . 46%%* 455, 54*k N.S.
Other tumors 7. AQFF 7.05%* N.S.

Blood Diseases 6.54% 16.50%%* N.S.
Leukemia 0.12 0.43 N.S.
Thrombocytopenic
purpura 0.12
Hemolytic Anemia 0.12

Liver Cirrhosis 16.43%4* 50.QR*** N.S.

* p<0.05

** p<0.01

%k p<0.001
N.5. Non-Significant
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Table 7 Classification of Causes of Death in intravascularly Thorotrast-administered Group

No of Diseased Cases
Causes of Death <3 years =3 years -
post Injection ‘ post Injection I Towl

Malignant Hepatic Tumor

Liver cell carcinoma 2

Cholangiocarcinoma T

Hemangioendothelioma 3 2 2%

Classfication unconfirmed 3
Sarcoma at Injection Site 1 1
Sarcoma of Bone 1 1
Carcinoma of Lung 2 2
Carcinomaof Stomach 6 6
Carcinoma of Gall Bladder 1 1
Carcinoma of Rectum 2 2
Carcinoma of Pancreas 1 1
Carcinoma of Maxillary Sinus 1 1
Carcinoma of Pharynx 1 1
Carcinoma of Prostate 1 1
Brain Tumor 2 2
Liver Cirrhosis 11 11
Blood Diseases

Myeloid Leukemia 1

Thrombocytopenic purpura 1y 3 3

Hemolytic anemia 1
Other Diseases 47 51
Accident and War Injury 4 4
Unknown 8 12

Total | | 17 125
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Table 8 Relative Risk of Total Dead and Causes
of Death in intravascularly Thorotrast-administ-

ered Group
Relative Risk
Causes of Deate Zgﬁaﬁ:irsi:;ed gggtur]:lt .
Group
Total Dead 1.8*% 1
Malignant Tumors 5.8% 1
Hepatic tumor 19.6% 1
Other tumors 1.8% 1
Blood Diseases 10.2% 1
Liver Cirrhosis 6.4% - 1
| Other Dead N.S. 1

.5. Non-Significant
# Having Confidence at Significance Level

(I) [rFPAFSZX M MEIETAERE
(Table 9)
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Table 9 Living or Dead Status in Thorotrast-administered Cases by Radiographical Methods other

than Angio- or Hepatolienography

Radiographical Method ‘ Total Living Dead Unknown i Cause of death
Cerebral hemorrhage 1
Myelography 3 0 3 0 Heart disease 1
Acute pneumonia 1
Bronchography 1 0 1 0 Cerebral hemorrhage 1
Pyelography 5 4 0 1
| Carcinoma of pancreas 1
Neurography 8 4 4 0 k;\;:‘i e(; lltrrhcrsu: i
Peritonitis 1
Tuberculosis 1
Visualization of Fistula 4 0 4 0 Heart disease 2
Liver cirrhosis 1
Total |21 8 12 1
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