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Studies on Thorotrast

Report 6: Sequalae Induced by Thorotrast

Shigeyuki Okawara
Department of Radiation Biophysics, Atomic Disease Institute,
Nagasaki University, School of Medicine, Nagasaki
(Director: Prof. S. Okajima)

As many as possible of the literature concerning thorotrast have been accumulated and about 250
reports with reference to injury are selected from the collection.

1) The sequalae attributed to thorotrast are divided into three groups: the acute the subacute and
the chronic diseases,

2) As far as the literature of malignant diseases is concerned, it is classified according to the
reporters, the reason for injection of thorotrast, the dose, the sex and age of patients, the latent year of
the malignant tumor, and type of diseases.

3) The number of reports on the malignant tumors induced by thorotrast has a tendency to increase
year by year, therefore it is desirable that the living patients having thorotrast shoy.ld be observed prospec-

tively.
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Table 1. Non-malignant diseases induced by thorotrast
Reporter i Year i Type of disease Situation of disease E:Ci:r'
1 Donnecke, F. | 1931 Lung fibrosis Lung | 4
2 Belt, T.H. ” ” P | 5
3 Lohe 1932 Death immediately j Venen-embolie of Spleen 6
4 Meese, H. o Liver cirrhosis Liver T
5 Fervers, C. 1933 . ﬂj:;l:imi]mmediately after Venen-embolie of spleen 8
6 Naegeli, T. ” | Lymph node Necrose 9
7 Veal, J.R. 1934 | Scar after A-g | Neck 10
8 Wertheimer 1935 | Death after injection Venen-embolie of spleen 11
9 Lambert, O. v " | Gangren of toe 12
10 Gutierrez 1936 | Hepatitis | Liver 13
11 Paulian, D.E. " Meningitis Brain 14
12 Fleming, A.]. ” Nodul Cubit 15
13 Sowers, B.F. 1937 Mastitis Mamma i 16
14 Hicken ” Mamma tumor ” 17
15 Stuck, R.M. 1938 Hydrocephalus Brain 18
16 Reis, R.A. o Scar after mammo-graphy Breast 19
17 Romano, S.A, # ” " 20
18 Jocobson, L.E. " Granuloma Neck 21
19 Lehoczky, J. 1939 Liver cirrnosis Liver 22
20 Collins, D.C. " Mastitis R Mamma 23
21 Laborde, S | » | Nodul | Buttock 24
22 Mora, J.M. ' 1940 ‘ g;:;?:;m after mammo- ! Breast | 25
23 Ziffren, S.E. ” Nodul Antecubit |26
24 ” o p Femoral-teil | 26
25 Candela, J.L.R. 1941 | Hepatitis Liver |27
26 Julian PR ” ” i 28
27 Larru, E. «# | Hepatitis ” i 29
28 Roholm, K. 1942 | Liver cirrhosis " 30
29 Tonge, E. 1946 Fibrosis | Lung ‘|___31
30 Batzner, K. 1947 Granuloma Neck | 32
31 Amory, H.IL 1943 | Scar Neck | 83
32 Amory, H.I. 1948 Scar Neck 33
33 7 P P 7 33
34 ” ” " " 33
35 # " o #” | 33
36 Wachsmuth, W. " Grnuloma o | 34
37 Vivarelli, A. 1949 Liver dystrphy Liver | 35
38 Karcher, H. # Grnuloma Neck 36
39 Shimauchl, T. 1949 ” Brain | 231
40 Kuntzmann, J. 1950 Fibroma (Thorotrastorna) Liver 37
41 P ” ” # 37
42 Roth, H. 1951 Fibrosis Lung 38
43 Jones, R.K. " Granuloma Neck 39
44 Cassel, C. " ” . 40
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45 Thomas, S.F. ” ” " 41
46 Gros, C. 1952 7 Neck 42
47 Fleming, A.J. 1953 Scar " 43
48 Makart, C.D. " Granuloma Submaxillar 44
49 Prezyna, A.P. ” Tumor Arm 45
"50 Tavares, A. 1954 Gronuloma Peritoneal 46
51 Fontaine, R. " Hepatic cirrhosis Liver 47
52 Cottalorda, J. 1955 Granuloma Arm 48
53 Vivarelli, A. P ” Neck 49 |
54 Lecompte, R. ” " " 50 [
55 Grote, W. P ” o 51
56 Levy, L.F. 1956 " " 52
57 Milletti, M. " s " 53
58 Riihe, W. " Fibrosis Kidney 54
59 Hauge, T. " Atrophy of brainstem Brain 55
60 Linguette, M. 1957 ?;'g;f::;i“ off spieen Spleen 5 |
61 Serizawa, S. “ Liver cirrhosis Liver 232
62 Ito, M. ” ” Liver 233
63 Schiittemeyer, W. 1958 Granuloma Neck 57
64 Schraier, M. #” Hepatic cirrhosis Liver 58
65 Orloff, T.L. o Granuloma Neck 59 !
66 Hieromymi, G. ” ” Medeastinum 60 |
67 Drumm, R. 1959 Scar Neck 61
68 Martorell, A. o yzl‘f;:‘;:)d granuloma p 62
69 Becker, A. o Granuloma o | 63 |
70 Gardner, D.L. » f;’-"}:’;‘;)gm““i“ma ” E 64 I
71 Becker, A. ” Scar (9 cases) ” | 65 i
72  Augustic, C. ” Granuloma ” II 66 .
73 Kitabatake, T. ” " " i !
74 Mizuno, M. ” Liver cirrhosis Liver , 235 L
75 Novik, A. 1960 Granuloma Neck 67 |
76 Luther, W. ” Scar P 68 |
77 Brady, L.W. 7 Granuloma ” 69 |
78 Borner, W. ” Scar Arm 7 !
79 Borner, W. o # Femoralteil 70 _A
80 " #” #” Neck 70 J
81 Brunner, H.E. ” Fibrosis (3 cases) Kidney 71|
82 Gerlings, P.G. P Granuloma Neck 72 |
83 Hautefevelle P ” Cerivicomediastinum 73 I
84 WValach, V. P Hepatic cirrhosis Liver 74
85 Alzage o Liver cirrhosis o 75
86 Takahashi, S. " Granuloma Neck 236 WI
87 Schaefer, Ht, 1961 Abscess Neck 76 |
88 Ungerecht, K. " Granuloma p 7|
89 Rinker, W.S. ” " ” 78
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90 Eposito, M. | w ” Arm |79
91 Etienne-Martin, P. 7 ” Neck l 80
f 92 Beermann, U. ” Abscess Peritoneal teil 81
i 93 Baciocco, A. # Sicard-collst syndrom ” 82
| 94 Weyeneth, R. ” Fibrosis (2 cases) Kidney 83
i 95 Fontaine ” Granuloma Neck 84
| 96 Schafer, H. ” Abscess o 35
| 97  Jemmi, C. 7 Granuloma " 86
5 98 Hirano, J. p Liver cirrhosis | Liver o371
| 99 Manyo, T. | » P | 7 238
'~ 100 Tamaki, M. |~ | Granuloma Neck 240
. 101 Murashima, J. o ” e 241
| 102 Martig, H.R. 1962 Granuloma | Neck 87
; 103 Gerling, P.G. ” ” Paratrahea 88
| 104 Kuilman, T. ” o Neck 89
105 Villar ” p p 9
106 Ascroft, P.B. # | Thorotrastom ” 91
|_ 107 Wagner, R. I | Granuloma | ” 92
_____ 108 Pierucci, G. | o~ i Liver cirrhosis | Liver 93
| 109 Kruckemyer, K. |~ | Dystrophy of spleen Spleen 94
| 110 Kolar, J. | 1963 | Granuloma Cubit T es
. 111 Kittel, G. | = ” Neck 96
112 Levowitz, B.S. P p — ” g7
113 Gough, J.H. ” w I T
!_ 114 Kyle, R.H. 7z | Meningioma R | 09
E_ 115 Rinker, W.S. w Granuloma Neck 100
. 116 Verner, Jv. Tr. | Hodgkins disease Skin. 101
! 117 Motta, R. I o Granuloma . Neck "102
i 118 Lingell, B.R. . ” ” ! o 103
i 119 Niifuku, S. | 1959 | Dystrophy ] i Spleen 242
| 120 Miwa, S. | 1958 | Liver cirrhosis Liver 243
T121 Aizawa, M. 1961 | . B o
122 Tachibana, T. 1962 | P " 945
! 123 Tanabe, T. | 1963 " ” : 246
- 124 Takasugi, M. r " Dystrophy Spleen 247
125 Naito, S. [ Liver cirrhosis I Liver 248
| 126 Katsuranishi, E. 1962 ” ” 249
! 127 Tamura, J. o ” = 250
128 Yakam, L. p . 2 1
129 Saito, H. ” ” = 252
' 130 Sato, T. 1963 Granuloma Neck 253
131 Yamamoto, M. 7 Liver cirrhosis | Liver 254
F, ToOMoOMEOKE, FAE, ik FE HERD B,
Z, MRS & Dystrophy, [ 2. TEMERE
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Table 2. Malignant tumours induced by thorotrast in Japan

Latent

Reporer | Year [SBORL1 e gl [Amet] el | wer
1 Watanabe, T. 1953 265
2 Nakano, Y. 1956 |} H-g b 11 40 Cholangioca. 256
3 Okinaka, S. 1957 ‘ 257
4 Naito, K. L1988 | A M 2 50 258
5 Mizuno, M. 1959 | Hg M 24 47 235
6 Kishikawa, A. " A-g M 26 35 % 259
7 Goto, K. ” M 52 Ca. simplex 260
8 Stmmerman,G.N. 1960 | A-g M 17 56 Cholangioca. 119
9 2 ” ” " 20 56 ” "
10 Kikuchi, Y. Y 46 261
11 Ogasawara, Y. " A-g M 25 58 Liver ca. 262
12 Uematsu, S. ” H-g P 18 46 Cholangioca., 263
13 Tsuda, I. | M 51 Cholangioma 264
14 Manyo, T. | 1961 H-g M 20 46 Cholagioca 238
15 Sasa, M. ” ” | F 23 55 Carcinoma 239
16 I,Y. " M 48 " 265
17 ” ” T 55 ” ”
18 Ogawa, S. w” M 19 46 Cholangioca 266
19 Tomura, J. I 1962 M 27 48 # 250
20 Sibata, I. 1963 A-g M 25 62 " 267
21 Kido, C. 1962 268
22 Yamagata, K. | 1963 M 54 # 269
23 Takasugi, M. | = F 38 Peritoneal sa 247
24 Momose, G. ” A-g | M 18 53 Liver cell ca. 270
-ig_s Nakanishi, Y. | 1964 = » = M 20 63 Liver ca. 271
2 Aizawa, K. |, | M 30 | 0 ” 272
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Table 3. Liver carcinoma induced by thorotrast

i o Date of i
i Reporter Year Refajr? " Sex Do:l:e Latent ISAI:ng-z::tio-i cancer Type of disease ! Refer-
ijeceion (ce) | years ent | T8CO8- | ence
nition |

1 Thomas, S.F. | 1951 H-g+ 75 9 | Bile duct ca. +++ | 104

2 ” o #” " | Laver tumor | 104

3 Matthes, T. 1954 # | F | 8 | 21 | 53 | 1950 | Primary liver cell ca. 105

4 Heitman, W. " A-g+ + B 22 39 1952 ! Ca. of duct choledcus 106

5 Loony, W.B. 1955 Ag | F 17 43 1958 Primary liver ] 107
| 6 Grossiord | 1956 ” M 80 21 54 1954 | Cholangio ca.adeno ca. 108

7 Matthes, T. ” H-g " 70 21 52 | 1954 | Cholangio cellulare ca. 109

8 " 80 23 53 Hepato-cell-ca. 109

9 Federlin, K. o A-g M 13 37 | 1955 ‘ Primary liver cell ca. 110
10 Caroli, J. Heg | F | 24 | 48 | 1956 | ” T
11 Morgan, A.D. i ” i ” | ! oo ” | " 112
12 Batzenschlager [ 1957 ! Ag M : 12 | 58 . 1953 | Liver ca. 113
13 Bauer, K.H. | » | F [ 19 | 61 1957 | Bile duct ca. 114
14 Werthsmann 1959 M 20 | 57 | | Liver cell ca. 115
15 Edmondson o H-g 18 1958 | Bile duct ca. 116
16 Hieronimy, G. i A-g M 16 61 | Extra hepatic ca. 117
17 Gradner, D.L. ” ” F 24 47 1957 | Bile duct ca, 118
18 Stemmermann,G.N.| 1960 ” M 17 58 | 1959 l[?;;a Cgfpaﬁc ble 119
19 G.N,Stemmermann| 1960 | Ag | F 20 | 56 | 1959 ~ Lnura bepatic bile 19 |
20 Sebeck, A. o M 58 | 1 Hepatic cancer 120
21 ” | Hg | P | 26 | 50 | ” 120
22 Kohoutek, J. | v | » M | 75 | 23 | 61 | 1959  Cholangiogenic liver| 121 |
23 Baserga, R. ” |Fistu10-g M 15 | 37 ” - Bile duct ca. | 122 .
24 Batgenschlager, A. | 1961 | A-g M 16 | 64 | | ” | 123 |
25 Neteship, A. DR 1| 29 | Heomsngs endorbeiona 124 |
26 Faber, M. P ” 20 22 | 69 1960 Bile duct ca. | 125 |
27 Suckow, E. w o M 5 39 Liver tumor | 126
28 Dahlgren, S. w6z | o | M 21 | 64 Shclmgiocclilas SIS o7
29 Lingell, B. o I ” 45 Hepatic cancer 198
30 P " ” 45 " 128
31 p P ” 34 | ” 128
39 ﬁ‘il'menes-Salines, 1963 Ii i }];;\:es;;l:umm induced I 129
33 Person, D.A. " H-g [ Hepatic cancer | 130
34 Lembcke, F. w v i | 29 63 " | 131
35 ” ” Ag | F | 32 | 49 : ” | 181}

+H-g=Hepatosplenography
++A-g=Arteriography
+++ca. =carcinoma
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Table 4. Liver sarcoma induced by thorotrast

I~ Date of
] Reason Age of| T
i Reporter Year for Sex | Dose Lifgt pati- :’:;;’ef Type of disease S.e[er-
injection ¥ ent e nce
nition | |
1 MacMahon, H.E. 1947 H-g P 75 12 70 1946 Liver sa. * 132
2 Dasilva Horta, ]. 1953 A-g o 20 13 1949 Endothel cell sa. 133
i . Haemangio y
3 Ludin, M. ” H-g B 75 14 63 1953 endotheliomatosis 134
4 Frihling, L. 1955 A-g M | 12 49 1952 Sa-endothelial 135
| " Haemangio .
| 5 Tesluk, H. " A-g M 14 54 1955 endothelioma 136
| 6 Caroli, J. 1956 A-g M 24 58 1956 Liver sa, 137
. | . Angioblasti g
|7 Dasilva Horta, J. |+ | Ag | M 22 | 46 | 1950 | ol elioma 138
= Haemangio
8 Baker, H. # ' 1956 endothelioma 139
9 Pasinetti, A, 1957 H-g | | Hepato-sa. 140
10 Grampa, G. “ H-g M | 75 24 61 | 1956 | Endothelial sa. 141
ol P ' B | | Haemangio ,
11 Hieronymi, G. | 1958 | Ag | F | 15 | 49 | i 142
12 Rosenbaum, F.]. 1959 A-g M | 80 24 | 49 | 1956 Haemangio sa. 143
| | = o Haemangio-
13 Loony, W.B. | 1960 H-g M 72 23 ‘ 52 1955 sadsilelioma 144
14 Batzenscolager, A. | 1961 A-g M 17 : 31 1956 ;ﬁiﬁfg;ﬁ:tc@a, 145
’ | s . Haemangio :
15 Nettleship, A. i' P H-g M 16 54 1959 | endothelioma 146
16 Schreiner, L. 1961 | Ag | M 21 | 48 | 1954 | Hacmangioendothel | g
17 Vellenga, L.R. 1962 A-g M 25 56 1960 Haemangio-sa. | 148
18 Bekhenit, F. 1963 | Cholangioma, I 149
19 Rakov, L. " 23 |Hemangio endotheliosa. 150
| ; = | Hemangio- '
|20 Eo._embcke, F. d A-g M 19 57 ’ I endotheliomatose | 151_—-_
*#S$a.:=arcoma
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Table 5. Malignant tumors except liver induced by thorotrast
| Date of | |
‘ Reason | Age of
Dose Latent S| cancer . . Refer-
Reporter Year for Sex ' pati- | - Type of disease N
| nesion | | @ [y 2|
1 Zollinger, V. [1949 | Pyelog | M | 30 | 16 | 64 | 1949 | Renal spinase cell 152
' |
2 Abrabamson, L., | 1950 | H-g F 75 16 58 1948 Alveolar cell ca. | 153
- | Lasrymal Squamous cell ca. !
3 Ruf, F. #” duct M 51 #” of eyelia 154
4 Austonie, B. " Mammo-g | M 10 12 47 1949 Breast ca. 155
5 Hofer, O. | 1957 | Maxillary | 11 | 64 | 1951 | Squamous cell ca. 156
6 Vogtlin, J. # | Broncho-g | M 30 18 | 47 1950 Bronchogenic ca. 157
7 Plenge, K. 1954 | A-g F 20 ] 54 1952 Fibro-sa 158
8 Fugazola, F. # | ” 15 49 Laryngeal ca. 159
) | Maxillary =l Spindel cell ca. of
9 Gros, C.M. ! 1955 ! sinie M 15 36 1955 Siois 160
10 Scheibe, G. T Fistulo-g F | 24 16 60 | ~ Intraperitoneal ca. 161
11 Boemke, Er. (1956 | Pyelog | M 21 | 75 | 1956 | Adeno ca. 162
12 Hackenthal, P. v A-g M 16 | 75 1955 Aplastic lung ca. 163
13 Roberts, J.C. # | H-g LR 24 45 o Extra hepatic ca. 164
114 Budin, E. Lo r ' 65 1956 Ca. coli 165
15 # : ” Mammo-g | M 17 43 1954 Sairhlous ca. 165
16 DBrody, H. | 1957 #” M w ” o ” 166
17 Bauer, K.H. | | 7 19 | 40 | 1957 | Breast ca. 167
18 Weiser, A. | » | Fistulo-g M 12 | 36 | 1956 Bronshogenic ca. 168
19 Roth, F. #” ! " o i “ " " " 169
20 Schwenzer, A.W. | 1957 | Salpingo-g' W | 23 45 1955 Ovarial ca. 170
21 Federlin, K. | # | Ag M 15 67 1953 Rectal ca. 171
22 Wulketich, S. | ' ” M 13 69 1955 Renal ca. 172
23 G. Nielsen _— H-g M 24 43 ” Bronchogenic ca. 173
24 Jacob ” Pyelo-g P 25 49 Renal ca. | 174
i -
: | Lasrymal Squamous cell ca. ;
25 Rudolphin, H. 1958 duct M 51 1948 of eyelia 175
26 Berrett [ | A-g Oral cavity ca. 176
o7 r ” . o Gastic ca. . 176
28 p P P Lung ca. 176
29 Verhaak | » | Pyelog | F 21 43 Ad-ca-Kid 177
30 ” | v T | F 23 | 44 ” 177
31 Nielsen, G. [ + | F 66 | 1955 | Lypernephroidrenal |z
32 Berrett, A, ” A-g Gastric ca. 176
33 Wertheman 1959 ” M 19 57 1957 Eronchogenic ca 179
34 Gradner | - ” F 15 | 65 | o | prant folicular 180
| - 5
35 Gelzer v | Ureterog | M 15 | 67 | 1955 | Cancer of seminal 181
y Maxillary : Adeno ca.
36 Klingerman, M. | 1960 | s F 18182 |\ 7 | (Maxillary sinus) 182
37 Alken, C.E. # | Pyelog M 23 | 56 | 1960 | Renal ca. 183

— 98 —
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138 Kaiickemyer, KK ” ” P 24 50 1957 ” 184
39 B. Richard # Salpings-g | F 21 48 1959 Perytoneal ca. 185
40 Cattel, R.B. ” ” I 21 | 48 | 1959 Abdominal ca. __i§§
41 Loony, W.B. w Pyelo-g P 66 1959 Renal tumor [ 187
42 Perkins, H.T. 7 H-g M 17 37 1959 Kaposi’s Sarcomata 188
43 Friedrich, W. " A-g F 20 55 [ypernephroia ca. 189
44  Gros 1960 | Maxillary | B 14 49 | Maxi. si. ca. 190
45 ” # | sinus ” 18 | 32 | " 190
46 2 " F | 21 | 39 | " 190
47 " " M 10 [ 70 P 190
48 P F 15 | 70 | ” 190
49 Rijnders, W.P, 1961 | Pyelo-g 24 1959 Renal ca. 191
50 Feine, U. v o | 7| 15 | . " 192
51 Courtemanche " [ | [ | Basal cell ca. 193
! | Neuro fibrosaros ma
52 Dahlgren, S. " A-g M 19 41 | tous tumor in the 194
] nech at the side
53 Krich, W. 1962 | A-g M 20 | 67 | 1959 | Slominalspindal [ g
54 Lingell, B. ” ” j 1959 | i\:z:lggf :z;:?trl 0;:-:: the 196
55 Seynsche, H. ” Pyelo-g M 30 | 61 | Medullidren ca. L197
56 Kriickemyer, K. 1963 ” " 23 45 1959 Renal ca. 198
o1 Kolar, . e T s |19
58 Buda, J.A. ” Maxillsinus, Spindell ce 1l ca. | 200
59 Johansen 1960 ! | T2m
60 Weyeneth, R. 1963 | Pyelo-g M 21 72 1962 Prostata ca. 202
61 Verner, J.R. " A-g M 12 Hodgkin’s disease | 203
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Table 6. Aplastic anemia induced by thorotrast

R Date of
| Reporter Year Ri%sf n Sex [():)zg [;fl:ae:gf E:ﬁf gzgggf Type of disease feif:e'_'

nition
1 Laborde, S. 1939 : ' l 10 fﬁgg?izﬁplasuc 204
2 Birkner, R. 1949 : I " 205
. | h | i )
3 e s | - A b |
4 Rotter, W. 1950 | A-g M 10 35 1949 " 207
5 Schmitt, W. o 10 Panmyelopathy 208
6 Spier, J. Aplastic anemia 209
7 LLauda, E. 1951 # 210
8 Cassel, G. ” I a- 211
9 Hieronymi 1953 | 10 | ” 212
10 Moschlin, S. # | A-g U 1 T 74 1952 | Panmyelopathy 213
]_i Johansen, C.H. o | Aplastic anemia 214
12 Daune, G.W., 11957 | H-g M | 14 54 | 1942 | a- 215
i;:é___“Loony, W.B. 1960 | [ 9 i 216
14 Lingell, B. et al 1962 | A-g i | 9 . Aplastic anemia 217,
15 " v | | " 217|
16 Valach, V. 1960 | H-g F | 20 | 70 | | Myelosis 218,
Table 7. Leucemia induced by thorotrast

Date of

Reporter Year _R_efzc‘f: ’ Sex | Dose [;?i;‘e::f l‘xl:é)g'::ti(if ;:;f;_r Type of disease iif;z'
injection ! | ent | pition
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5 Federlin, K. Mos7 | .~ R 223
6 " o " | 15 | | 1954 u | 223
7 Netoush, N. I F | 50 | 23 | 75 " ” o224
8 Moloney, W.C. | . ' Chronic 225
9 Hass =. j f 226
10 Johansen : f [ o | 227
11 Lingell, B. [ 1962 | A-g | 10 ' | | 228
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