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Thorotrast Injury in Japan
—Statistical Study on Autopsy Cases and Iollow-up Study on 147 Cases—
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Toru Miyaji*3, Akira, Tsuya** and Shinji Takahashi*s,

*! Department of Pathology, Kanagawa Prefectural Junior College of Nursing and Technology
*Second Department of Pathology, Yokohama City University School of Medicine
#3First Department of Pathology, Osaka University School of Medicine
*iDepartment of Radiology, Center Institute Hospital, Japanese Foundation for Cancer Research

*SDepartment of Radiology, Hamamatsu Medical College

Research Code No.: 409
Key Words:  Thorotrast injury, Statistical study

Thorotrast injuries in Japan were found after 1945, and 94 autopsy cases were accumulated up to
1970. These autopsy cases included 60 cases of malignant tumor of the liver and 9 cases of blood diseases.

Examination of Thorotrast-administered autopsy cases in Japan has revealed, among other things,
that about one-half of all Thorotrast-administered cases were war-wounded ex-servicemen and that the
dates of injection. in these cases were concentrated between 1932 and 1945.

Based on this preliminary findings, a follow-up study was made on 147 Thorotrast-administered war-
wounded ex-servicernan after a lapse of 31 to 36 years from injection, and 6 cases of malignant tumor of

the liver, 1 case of leukemia, 1 case of thrombocytopenic purpura, and 5 cases of liver cirrhosis were found
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among the samples. The incidence of these diseases in the samples was significantly higher than that

in the controls.

The total number of Thorotrast-administered persons living in Japan as of 1973 was roughly esti-

mated at 5,000.

# F

POREEKITS [P e b5 A ] (Thorotrast :
PAUF3zpcix [ b ] LRERET) DERRAYERI,
1928430z il & 1) 19544F 6 % T ¢\~ 7o B, F
D& IL1933FE X 19454 HF T I i X h
?“:8)9)10)11012)13)14)16)21)27)41)46)4'?)[& 1 ]_

bREO [+ ] EHOKEIR193TELIE, KR
S BRI D 2ol D 7o 35 |H BB CR P e (i
)ﬁ ghf\: = & '@é: _5 9)12)16)27)49) . .§ :f‘: 3 bﬁ‘;@?:
B0 [ ] BEOEFOREL, 1945F/TH
hic T b ] R OHERGITH 4P, 19534FiI2ix
FEREAERE D R & T B 34050 LI S D fiE
BUDE S D3 Jp 7 2208038)89)

ExiibrE [ ] BEEoowTtgkoneH
HEEfTe2lcDT, FOREYRETS.

(1) 19704 % Cicifig s hi- [ ] EAEZD
BBz B4 A4, (2) 19724EHs H19T3ER
BT ok, BED [ b ] EAZORER
i % [HEER G 0 —Eic 2o v T O BFRE.
(3) 197TEBEI BT 2H0EHD [+ ] AL
FEHOHEE.

(1) H2ED [ ] FEAEOHBREDBEE

DURETIMSFEIREFO [ ] EREoEBFn
HEShTHSE, 19706 % TloU4fin &G T h T
WA D 5 H19454E 0 B 19574E F T O 134
DHFREZTHNGRE T, FR1~20lick LYEo
T3, ULas L, 19584FELA I 2 iin L4
3~11fl& 7 b, 19704 F T I3ERIC8THIA
EHaxhtws (Fig. 1),

Zh [ r ] EAREENCR S & BiE7761,
THITHITH Y, XD 4.5: 1 TH% (Fig.
2— (A) ).

GEL] Th] AEREhE okl thit
FAYnboMARTSS i, 19405FE L b
AFEEL fofez b L, FOolMET L A1
BiErEBREhTEL LR LS,

Nu=ber of cases

[l I'ﬂ ML

1945 1950 1955 1360 1965 1970

Year

Fig. 1. Annual Distribution of Thorotrast-admini-
stered Autopsy Cases (1945-1970)

[ b FEARSEIRL S R~59F TThy, &£
Tk T ORI ELEAYIESE A LT W B AL,
B T2 ~295 F T4y hidEd LT
b, HFEHENE\ (Fig. 2-—— (B) ).

[+ EARThRICHEbE S X OEAOCHR &
frolcfEBir i ciflachs. L LBHT
BT b ] FEARBEZ B LT 54560 5 HIHIE
FEECIHEA RGO ZEEE2ID bz fFolk b
DA (60%) THB. Tihbb [+ ] EAMR
BeDHIE LT 5 EI Bl D90 R 535 Th
b, bAEO [ b FAEOIELED N ER
ErehprrlilToinTcEslEbhS,
(Fig. 2— (C) ). ZOEMIIEZEEOR T4
T3 X CIFHIRIECHI T HRD i,

[+ 1\ ASERE F B LCuw 3 776 o
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Fig. 2. Basic Data on Thorotrast-administered Autopsy Cases
WTRS &, 19280 B194EFTTH D, £D i .
4%} 19324Es b 194541 4 LT 5 (Fig. O-mi ce e o
2 P— (D) ). - renate o : R = L]
[+ EAZOTECERILSR~T2E TTH °r e 7 e
b, x LR LTV (Fig. 3). : N RS |
19584F LA 0 1>23 Bl Hli 1 D #9902 vk F 4575 0 f S By
BHIBIRERY R SR T B0, 19584 2 6 tt el e O
19704 ¥ TOIER © [+ | b1 8781 731 . e AT
(84%) WFEEH 5D T, oo HAR g
RS IR S R TV b R HIREC RS 5 RS

FtRiEEE: [ | FEAEAR O Ry KRB
ERic. FOREER T ] TEALBEEEDOFE

Tear
Fig. 3. Distribution of Age at Death of Thorotrast-
administered Autopsy Cases
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Table 1. Ratio of Thorotrast-administered Autopsy Cases to Total Autopsy Cases Recorded in the

Annals of Pathological Autopsy Cases in Japan (1958-1970)

c ; Autopsy Cases Living Cases*
auses o :
Death Nusaber | aduiiaiate Rasio Number | atmminie. o
of Cases | red Cases @ of Cases | red Cases %2
Malignant liver tumor 8,748 46 . 0.526 466 4 0.85
Pancreas carcinoma 3,649 2 0.055
Malignant| Lung carcinoma 14,089 1 0.007 ™ e —
Tumor Bone sarcoma 201 1 0.498
Malignant retroperitoneal tumor 141 2 1.418
Fibrosarcoma 364 1 0.275
Blood | Leukemia 4,692 5 0.107 _ - | =
Diseases Aplastic anemia 929 4 0.431
Liver Cirrhosis 10,528 8 0.076 S — .
Other Diseases 159,454 3 0.002 = — —_
Total 202,794 73 0.036 = " =

* after Takahashi, Kitabatake, et al (1966).

T ERE RS T1X0.53%, MIMKETIX0.11%, FH4
AEMEAMTI0.43%, FFEZETIX 0.076%, Hifi
B, W, BARE, BBEBIES i 0.007%~
1.418% &\~ 5 %157,

Tods, BT CSCER T SMERD
5. Tiebb, B, LEMCEFITEEES
BEO LIEXMER ¥ #H2E 100.85%c [+ |
BEEELRDTVBH, EZEOHGRFIOBRET
B7efl (0.53%) & Zhicld GERILTW5,
£2T, LAEOFESEEE 00.53%~0.85% 1%
[P EAC LD SO TR LS B
feidz (Tablel ),

[ HEAZOTERGISE % Table 2 1z 573,
Tiebb, 94l [ b | A LBIRY S B DT
e EFE L bhb S 0molE (96%) T, AR
EFFEEIELS606], T oo BHERE106] (3
100, BN 2 61, B 2 O, BRI
201 CBEMUHPINE 1 61, chpcll 1 61) , B AR
I 161, e, RS, B o=8%1
B, BreslE 1A ¥R 9B (BmE s 6, B
AREMEE N 4 0, FFEA 1260 CHh 5. $io, JE
Ao b ) RS & A I BIR S L L E
bhaDi3fl (3.2%) THYH, TONFIKF
#1010, BESE 160, Bl 1 flTh 5 s,

Thb [ BALBG RS2 L #Exbhb
BEDS S, FCHEMES & S
ChJEAEEERBE N EHIRTED, »
2, MBBSFCORESHEN [+ | B x
LBBRTIIERNTH DO,

Table 313, i © MR 31T 5 Eh &R
T Fihdbb, [ b X5 FFIRAS O Ra: e
i (T ] M oRRI 2 %) DRFHIFE
BEREBS I 1) 2 IFHE P S A SREE™ D 131 10 fi51c
b, b e X 3l —gorho 1 /11
LD TUnA . Fie, —EOFFERIEE G 500
BT 11, T7bs, 0.2%LTFoiEERT L
w6 DRI WCIFMAFPIEIES [+ ] e X 2
&% cikeofihiof] (17%) LEGR, D TE
WHERER L Twb . Zh bAMME NS J5

(E3) coWECRI)BENr] EAH
DEBEERE AR NETR <5 [+ ] EA
ZoBHRECO TR CBESXTEDTHE ., *
OHALLTHEOME LBA DR, bRETR
CH 3 5 HeEs »° 19584 ik 1.5%,
19704F 1 ik 3.5% & HE b TIE <, Hungsisk e
ERehFsEA RS, [F] B0
PfEifEe X D ECHRECHE & h T s TTHE
Hrbs, toTioficonwTERES ik
HALETHD,
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Table 2. Breakdown of Thorotrast-administered Autopsy Cases by Causes of Death

Thorotrast-administered Autopsy Cases
Causes of Death
Number of Cases Ratio (%)
Malignant Tumor: 70 74.5
Malignant liver tumor 60 63.9
Carcinoma of gall bladder 1 1.06
Carcinoma of pancreas 2 2.1
Carcinoma of lung 2 2.1
Malignant retroperitoneal tumor 2 2.1
Fibrosarcoma at injection site 1 1.06
Triple tumor of liver carcinoma, thyroid carcinoma and
Grawitz’s tumor 1 1.06
Sarcoma of bone 1 1.06
Blood diseases:
Leukemia 5 5.26
Acute myeloid leukemia 2 2.1
Subacute myeloid leukernia 1.06
Erythroleukemia 2 2.1
_ Aplastic anemia 4 4.3
Liver Cirrhosis 12 12.8
Others: 3 3.18
Hepatitis 1 1.06
Stomach ulcer 1 1.06
Cerebral hemorrhage 1 1.06
Total 94 100.0

Table 3. Comparison of Thorotrast-induced and Non-Thorotrast-induced Malignant Hepatic

Tumors in Autopsy Cases.

Thorotrast-induced Non-Thorotrastinduced
Histological Classification T T T y*-Value
Cases Ratio (%) Cases Ratio (%)

Liver Cell Carcinoma 5 8.3 391 90.9 225.9%**
Cholangiocarcinoma 43 71.7 29 7.1 167.4%%*
Carcinoma of Mixed Type 2 3.3 8 2.0 0.4
Hemangioendothelioma 10 16.7 0 0 (59, %%

Total 60 100.0 410 100.0

##%  Confidence at significant level af 0.5%

EirowT, [r]wXsREEE [ ] Bt
LARMAL LT & BELX T LB
BHEERR L (BREA¥E 0.5%).
bORECEFS [ ] FFEEEE O K3 5I%
AR A WOREEE O Fh L T 5 &, PR
BB D FEHE TIIFL L v B2, FFRERD

FAERETOPHWEANED bhvs . bHET
ZD k5 iffarBbh s BRICOWTUISHE
TR EETS.

[+ EAD SIFEEEERAE £ CoMRxd
B L O B340 Tl 1IE~3BETHE. TDH B
40ml~ 100ml F:AFTIR11E~355, Fig24.6
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#£4 1.7 ThH D, 5ml~39ml FEAFTIZ204E
~354E, SPHH2THET0.934ETH D, DL KRS
BEEAGRIDREEAGICIEEL [ ] AL RS
¥ COMMPEY 2 488 LT\ 5, BiEE
R bRk (t=1.12).

IMARZERE 9 D NFRUE S M: ¥ fo i i v B
FLE 3 61, FRE M= 2 6, FARREA I
401TH Y, HLARETIE—-B BRI o RE
I 2 FIASFRD Bl & & 138D TR TR
THhdEWLD, B, AIFES X OBEERRE
Hilio—icit, b b & bPE LEEGS
Eh TR ) SBROEBE B2 ET % (Table2 ),

PEMEDBRBIT o IER TR Ytk
DFEDVRD LR TWB®, ¥, EEEHELIT
s BIeh Ol VB R MG S h T 5.
LT [+ J v TR RA i g s v R 5
HEEZBRB. [Pl wRIABNF, B, EWEHY
VA ORHELIIFRA L DIEFNC RS Bbh, £0
TeDFFERD 800 8 LU & /e b MEOFEEY 2
LICEEFPPI00 - mm g 20 g AT & b,
Wb B FHiE R B LI EGIN 4 B 0040 X
T B. FFEHEE, w5 [ ] FFEELE
oA ook 12fTh b, & ] HEA
FZORDI2.8% % d T w5, EE0> B 1
BIP, BB AIES s & Ot B AR
JE* [ | SBWHF T C—F LTHE L T
%

Lk, i E 0SB0 BiE Ry EHT 5 &
FEHEIEE, IR X ORI g o
FEEBEHN R, MBEREDER LT, R
ORERRD Sh, i L OEOGHEILIRA
EDREFICRD LD L vz b,

C2] T M EAZS T IBEREEH OB
BE

Box IR EFBC IR ORESMRE I R
TWwaZ IR L, ECHEBERE, Ex2FH
b, ESLEF AR X OE TSRO 4
FBE B, RIERIER15,000% 8% L, MR
FEMHD0.97% 1w X7-% 1470ID [ + | TAFI%

AAREZRRRESME W35k He 5

RE L, XoTHRAk [+ ] HEAK24E~274E
H D 1963 £ 19644E 12 CH 1 [BLERFRE %
7 v — MR XD, [ ] EAE 1496

13961 (95%) DHEBEE:. LoOfRER, £HE
11260, FECHETFETER Ui LT cieis
Lﬁ:!ﬂ)sﬂ) (Tab].e4 )

SENE [ b ) BEALES14E 2 b 36EH I M- 5
19725FH B1973ET H 13 T R-—~E T >\ THE
& AR LT 2 [EIRA 21T\, 14201 (97%)
OMBEEBI-OT, s Ts.

2 2 mFRARIC 1) B A FEEHNI8SHI, TEsFHEHL
V5T T ot (Tabled ),

Zh B 1 Bl X O 2 5RO EFRE R
o5 &, 81 EHERTIRT6 % 0VER LTk
9B DL 2 EOFRE TIX 584 A LT W o
(Table 4 ),

Table 4. Traced and Untraced Cases in Thorotrast-

administered Group in First and Second Follow-
up Studies

First Follow-up | Second Follow-
Study up Study

(1963-~1964) (1972~1973)
Number | Ratio | Number | Ratio
of Cases| (%) |of Cases| (%)
Traced: 139 94.6 142 96.6
Living | 112 76.2 85 57.8
Dead 27 18.4 57 38.8
Untraced: 8 5.4 5 3.4
Total 147|  100.0 147  100.0

B2 138 2 ELEBE L ST, ¥, Th
DEEGI % [ b ] o MEPIEA % 5137 % 13341
(&R 13201, &G 161 &, mEstc
HEAR ST 901 CHHHEY 201, BhRbs 2
B, PSR 2 0, SEEY 10, BHLEY 2
) oy, 05 bfEPEASE OB LY
FRE L. Tinbb, 2hu [ ] fEPEA
ERELE L, Thic WY s X% & R L
i
(A) [+] mEREAZEE:

Zhi [ b] mERNEAERE T cr
[F ] EABREMT) © [+ EARH1937
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Fig. 4. Distribution by Year of Cases Given Thor-
otrast for Angiography in Follow-up Study.

80 |
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Fig. 5. Age Distribution of Cases Given Thorotrast
for Angiography in Follow-up Study

EhB1943FETHS (Fig. 4).

HEARFERRIX 20/ ~39TH b, 83% 1320/~
29 ThH%5 (Fig. 5).

PEABRE & oo fo SREBIT SMEBHEREE A 1316
(98.5%) THY, tOfioEBIX2H ( 1.5%)
Th5b. HMEHERBOER b OB F 73T
25 (508D, B F ik TR o AMHEMBIRE (65
#l) TH% (Tables ).

AR 5ml~75ml CA#4 L 5 ml~v30 ml
Tha (Fig. 6).

[ b1 EAFRCT T 5 FET-E 576 O FRITER:

445—-(63)

Table 5. Injuries and Diseases where Thorotrast
was Angiographically Administered

Number| Ratio
of Cases] (%)

Injuries and Diseases

Traumatic Diseases 131 98.5
Head or cervical trauma | 50 37.6
Traumatic aneurysm 65 48.8
Trauma of upper 7 o
extremities (fracture) 9.3
Trauma of lower 6 45
extremities (fracture) B
Trauma of chest 3 2.3

Other Diseases 2 B
Cerebral tumor 2 1.5

Total 133 100.0
0
50 |
$
s |
n L —l
H”ﬁr =

I
0 0 2 0w 50 =

Amount of Thorotrast Administered

Fig. 6. Breakdown of 88 Recorded Cases by the
Amount of Thorotrast-administered in Follow-up
Stusy

JEE 1L (PSS 6 f1C: ), B 3@, EiE
¥ 100, MESESE 1O, MR 2 4 (GbkERd:
B 1A, MR A SRR 10D, FFEZE 5
B, FofboiEfss X UME46, FEERAH11H
TH%H (Table6),

Zhb% 1 BloBETEE © B &kt
&, FFEWEES CE 1 EO 3FI2 4 2ECik 6
Bz 3FMEEML, Lo B EE Crres
1ENES S 2B BIE 3 4, BN 16, ME
51 BIoF 5 PN L, mER s
I 160, i NRIRAMESEBER 161 &\ 5 B

IR 2 4, IFOUEPEIE 10, B2
a3 ThE,
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Table 6. Causes of Death in Thorotrast-administered Group and Controls
Thorotrast- Controls
administered
Causes of Death Group Group A Group B Population
g T | N | Nobr | 55 | of o] 55
Malignant Tumors 11 8.3 2 15 37 2.8 166,854 3.1
Liver tumor 6 4.5 1 0.75 3 0.2 19,049 0.4
Other tumor 3.8 1 0.75 34 2.5 147,805 2.8
Blood Diseases 2 1.5 0 0 1 0.1 3,082 0.1
Leukemia 1 0.75 0 0 1 0.1 3,082 0.1
Thrombocytopenic purpura | 1 0.75 0 0 0 0 — .
Liver Cirrhosis 5 3.8 0 0 10 0.8 24,994 0.5
Other Diseases 24 18.0 27 20.3 209 15.6 1,073,870 20.1
Unknown 11 8.3 12 9.0 38 2.9 == =
Total Dead 53 39.9 41 30.8 295 22.2 1,268,800 23.8
Living Cases 80 60.1 92 69.21 1035 77.8 4,051,200  76.2
Total Cases 133 100.0 133 100.0] 1330 100.0 5,320,000 100.0

Table 7. Comparison of First and Second
Follow-up Study in Relation to Causes

of Death
s oI5 5| #2e
2 8.8 Sal 858
IS LR
2nSBE8S|§8%°
BAL ol TIREEY
5 o 208 o ZR[ES 88
oy S r=len St et o By
Malignant Tumor & 11 8
Malignant Liver 3 6 3
Tumor
Other Tumor 0 5 5
Blood Diseases 2 2 0
Myeloid leukemia | 1 1 0
Thrombocytopenic | 1 1
purpura
Liver Cirrhosis 2 5 3
Other Diseases 3 22 9
Accident and War
Injuries 1 2 1
Unknown G 11 5
Total 27 53 26

B, IFEZETIRE 1 Blo 2 FHE 2 [ 5 4l
Lig ) 3PINRHEM LTS, ZOMhOBKEES X
s 1 @l 13F0EE 2 [ Ti22f & i b 9 Bl

BHIMLTW5. o3, FERABERIE 1ED 6
Pl 1161 £ 75 b 5 PloKEn % @iz (Table7 ).,
(B) XjmE:

WHELE LT (i) %EARE, (i) W BEE,

3 XU (i) WBA RO 3 B R\ i,

(i) WIEEAR (AFvu JEAER) (1R
H5 L OIEREHEEEA  TRE E A T 5 0 h
DERBZEXAMEL, [F ] HEAE LA
W R—ERE TR—FBC ABE LT e IHERE
#TCa— FREEFIAFY v vOEAY S TicE
D5 B b 5 PSR HAEFRY [ b ) EAE
BEL 1t LIk 133530, WRAREL
|

Table 8. Age Distribution in Thorotrast-
administered Group and Controls

o502 adhnisten Controls Ratio
(Years) [ed Group | GrouP| Group) popyjqgion| (%)

20-—24 57 57 570| 2,280,000, 42.9
25-—29 45 45 450/ 1,800,000{ 33.8
30—34 18 18 180[ 720,000, 3.5
35—39° 11 11 110[ 440,000, 8.3
40-—44 2 2 20 30,0001 1.5
Total 133 133 | 1,330 5,320,000( 100.0
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(ii) 5 fE B RECEAIIENE AHEE « B0
ffigeEd RaZ & HNE L, W8 ARE L AT
BT T EAEREL L (10/I5T5 X5
AR A BB 1,330 4 58 0°, %8 BB
&L,

(i) AL 2 [ r ] EALR, SRBARS
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FIEPERP s H1940SEIT [ b | BEAETE & A —Fld
B, $ichb, 2000 HadigE co AR AT Fh
BIF FEAEREE 1 1 40,0003 E35 X 5 gt
IRz F o, WEAn & Lic (Tableg).
(C) Th] EAEHEXRBEE OIS
(1) FECEB: [ ) EAHRE L £ BB O

LW BTN Cic T B IR E LT,
LEEHIEA, B, 2BEEFIKE 7 ik c EAEBA

sz 3\,

[ r ] PEAEREABAROMT
I EER RS 2Te i,

[ b AR L3

Table 9. Living and Dead of Thorotrast-administered Group and Controls

Thorotrast-administered Controls
Group Group A Group B Population
Number of Ratio Number of .| Ratio Number of Ratio Number of Ratio
Cases (%) Cases (%) Cases (%) Cases (%)
Living 20 60.2 92 69.2 1035 77.8 4,051,200 76.2
Dead 53 39.8 41 30.8 295 22.2 1,268,800 23.8
Total 133 100.0 133 100.0 1330 100.0 5,520,000 100.0
Thorotrast- Thorotrast- Thorotrast- Control Control
dministered administered administered Group A~ Group B
Group Control |Group Control |Group Control Control /"Control
Group A Group B Poulation Population Population
y*-Value i 2.37 20.82%* 18.75%%* 3.57 2.04
ook

Confidence at Significant Level of 0.5%

Table 10. Statistical Analysis of Deaths in Thorotrast-administered Group and Controls

Thorotrast- Thorotrast- [Thorotrast- [Control Control
administered dministered administerd Group Ji// Group B,
Group “Control |Group ,“Control Group Control Control _/Control
Group A Group B " Population| Population Population
Malignant. Tumors 0.010%* 0.002%* 0.004%* n.s. n.s.
Liver tumor IS, 0.000%%* 0.000%%* n.s. n.s.
Other tumors n.s. n.s. n.s. n.s. n.s.
Blood Diseases n.s. 0.023% 0.003%* n.s. n.s.
Leukemia n.s. n.s. n.s. n.s. n.s.
Thrombocytopenic el i, . . i
purpura
Liver Cirrhosis n.s. 0.005%* 0.000%* n.s. n.s

* Confidence at significance level of 5%
*  Confidence at significance level of 1%

n.s.==non-significant
Statistical test on Th vs Cont.-A and Th vs Cont.-B was Chi-square test or Fisher's direct method of proba-
bility test. On Cont.-P vs The and Cont.-P vs Cont.-B, the test method was based on Poisson distribution.
Figures in the table indicate the probability of aberration from the observed values according to the null

hypothesis.
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BB bUNCHBA mick LA FEKEE 0.5%C
BREXZRDL. ik, [P HEAEZBELNBA
BHoOBTHEEX & o oot & EGEAEH
DI ERKRESHELTCVEEE L bhb
(Table 9 ).
(i) FLBIFECER : LEHILE €1,

[ EAERIBARE, BRS XORBAD
R L, BRAKE 1 % CHEEYRD:. JFE:
TESS Tl A BEE, SSHBA mCK L, Akl 1
% CTHEEE RS, MPHEBIC oW EB
T LAEBAKEES %, ABA M LA EKNE
1 % CREZE YRS, L CIAEBE, ﬂ
AT URREAREE 1 5 oliELrilvic.
¥, ERERBICOWT, %Nﬁﬁﬂra)lﬁ!“mﬂﬁﬁiﬁe
e iBddinhofe (Table 10).

wiT, BEELRDIERCHOWT [ ]E
AZB O ERE (relative risk) % 3HEA RIC
BB hORBRERE 1 L LTRDD L, 4
BYEIEF T 2.7, FFEMIEEC311.3, ks
BTI1s, AIE L 7.5, TFEIZECLL 7.6& 7k
D RS CE MR 3% Lic (Table 11).

T bz, MHHERR TS IER IC DT
[ AR 735, 3ibb,
[ b PEALE L ml~39ml §o % 3% 395/ O 4

Table 11. Relative Risk in Thorotrast-administered
Group and Control Population of Follow-up Study

N o

w0 =]

Causes of Deaths £S5 =%

S HE

53 | &

#*Total Death of Diseases 1:7 1
*#Malignant Tumor 257 1
#Malignant Liver Tumor 11.3 1
Other Malignant Tumor n.s 1
#*Blood Diseases 15 1
*Leukemia 7.5 1
Thrombocytopenic purpura —_ —

*Liver Cirrhosis 7.6

Other Diseases n.s. 1

* Disease having confidence at significant

levels
n.s. =non-significant

AAREZHE AR &M 535% 6B

FEREY 1 L35 L40ml~79ml C1310.5% 7 %
(Fig. 7).
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Fig. 7. Correlation Between Amount of Thorotrast
Administered and Relative Risk in the Thorotrast-
administered Follow-up Study Samples.

Table 12. Living and Dead in Thorotrast-
admistered Cases by the Radiographical
Method used other than Angiography.

Radli\(&%:;gl;iical Total Livingl Dead C%;’I::fhof“
Bronchograjph): 1 1 0
Pyelography 2 2 0
Newogmphy | 2 | 1| 1 |E
Visualization of | Tuberculosis
Tistula e 0 2 Igiesz;tse

Total 9 5 4
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Table 13. Main Follow-up Studies of Thorotrast patients in the World.

449—(67)

Total No. Follow-up  Study
Nation Author °,f P i Decease cases* .
Patients | 3 g oo ol 2, |2, 2o g .
Tl B~ A M-I o =3 ]
. ;S |E8d| B8 828 E 188, Others Total
ﬁQ%O ety | SR I5E8158 SEs55gmeg |
Silva Lung cancer 5
Portugal | Holta et 2,500 | 2,433 1,231] 323 | 68 | 24 | 23 | Bone tumor 3 | o018
;11(1975.) . . Other diseases 785
Sweden etoanl1 - %’g%w T?{JGO yd yd 9 Va 4 is:jr:(?tri'ln;ls o 2 e
_____ - _(1967) ’ S IR N RN sites ‘
Faber . ) L 3
D k = - i P ung cancer 8 a1
enmar! (1973> 1 ,005 1,005 756 444 25 8 14 Other diseases 262 312
| 'Kaick N . L -
West 6,000~ il ] ung cancer 28
G et at 6,000 1,750 800 | 73 fid 25 Bone tumor 3 950
ermany _IC\;Q'_?S)_ 18,000 I | R - Other diseases 751
= = 9
1 20,000~ a7 ] = . ; Bone tumior 1
Japan 555?3) | 337000 M7} 142 8| 6 | 6 | 2 | Opher diseases £ 57
_— . ! NS 1 — - ST

*”“Z-E;'igu‘rs at time of study
B EEZ BIAEE L S bivichots (Table
12).
MRLEEOFEE L [~ | EALOBETTEDR;
% Table 13R4. chbll, HAEDFR
LIRIEFR—HE AR LTW5

(3] (M| EAZBHELURETS M)
EAZ DT
DEECETS [ b EAEZEORK, 5L0%
D 5 b DBAFEFITIRI S X b & oFDRlA 4k
bidc iz, T o G HETEICE D Ln
V. 50T, KAk BEFRIEK AR 93200
TR L D ER R Tihbb, 81 o%Eh
F4 v Hyden #:5319304EAs 5194547 % Cofic
AECEGE Ui [ ] ofiioml i LTlo
FARTHBEECS Fq v llORBETHDLY. it
EHcER SR [ ] oKX Hyden #-81c
BHHEDT, ZOFFEEDLCLT, biETCHEH
Shic[r] o& &2 FHTHE, 1 AYD20ml
FERLEL LTS FADTHS. 205 bEEK
WA ZNIFUL T DYl Bs kT3 233,000 A~
20,000A7%% [} ] ARSI tELbhS, 8
2 OFRHIIBERECRE ShoCv 5 AHER GBS
DOFEFAIT LoC, [HERE:EFD [+ ] EA
ERRELBTHBLWOIBRTHS. Thicks
2RI FRIRO A EELMGE 247,2290% (19455FEH

FECESD) A, #URGD [ | ARG LA
Kb L 2,428 L5 EEXEE . 0B~
D& 2 [EERTEARIC & 2o T4 75%58% (Table
4) BFAT S L1973HFEHAED [+ ] FEAIREE
B OEFERIT 1,434 Ch s L EB S5,
S LICHMAIOTE CHE D RI-EER, b, ba
Ho [ b A A B EREE R ) 2 R
ATHDLARLTIRIERATS &, 1973488
FEQAET [ | EAHEBIL 2,868% L7585 .
23 I hETIRINSFIC T, [ ] EA
BHOREAVAFELL ETh s v v died L3
¥, &%, dEfhr 19654EIc H O EMRS I B1T
540K o —IA. 1,395 A 0> b5 #0 X S s
WoFR Lt L1 (0.072%) © L
(b BB ERBR LW BRRHD. &
N X b MO0, Lo BHAA 4 0 2,90075 A
T B4R [ F ] WAZER®S &§921,0004
Eieh ., ZOfHIZ19654 405EL oo A D 19734E
¥ CTOEBERLETTS &, 1973 BT 54

RAik oy B o HERFEERK 2,036,867
FHEWSBERN L, ToBEEE, b2
EloM4ESET -2 — okt 5 AFBRISE 5
Eo#lREIEBFE LRSS Eo s 5 ¢ &
HidbTHBH, Lo, HERET ] &
ABhiciEEE Y o EnbR 5 L Eh
FEAT v 7 B ATREME A%ER -,



450—(68)

1T ) BEAFEBILH016,6004 2725, LvL,

COfEiR [ ) AL —BA L D R{FETTS
AIBERE 25 TR\ O TEJGHIG © TR R & 3t
1, 1,395 14 Lo Fs RIESR ol kv 5
F— 2 —wHEERCERE LicoT, F2ofkty b
EEEMESEEL TS, F2RIVEIDE
BEb, HrEOITERED [ b HEALFE
T HEET B £ 16,6005~ 2,900% D &Lics. &
D5 b, feh gD %\ % polya OERIC X
OTEMTS L 5,000 75, LL, Bk
IRANT & 7o T b OHEEME R BLAER T gE fofled
T B RhC LD leofcb o Ch b, 1§
et AN & M FTIERX N 5 N ER BB L&
25,

w1

DRECRT S [ ) FEST1945E LR Bl
R19704E ¥ Te MP| OB HEE T w5 .
D5, 0FNIIFEMEERE CH D, MBEREAX
9T, FFHEZEX1260TH % . brEE T AH
BBl O MR TR & 2k [ b BEAFZ O
BN IHEREECH D, o, EARSERIEG
ZETHDH. 10T, Al oEAE 5Tk
IREEEREGE 14740 P ABR314ED BI6FIT BT 5
SEERRTE 2 1T I TEREIESS 6 41, B 1 41,
MR SRS 1 B, FPREZE 5 Bl R % %
RUic. ThoRBORBERIHBICHANFRET
B, ol EREE ER LW, Ei, 1973
SERFEOLYEICKT S [ ] EALFEZRRE
5,0004% EHEE SRS .

Wik o kIR LTt 2 ¥ 2 M, Hig
Bk B ds o de SETTF 96 200 I 95 B 4 2 B B FU b,
B 242 v 2 — FERREGIWEE, BERETL
e, BB ESVIETT I e R R, B
Vil LR E IS — S P S SR IS, TR
kG, PRy ES BRI RERE L aREE, %O
DAY 2 — FEREBE G RN R 4 RETHEHE L, AR

(&) Polya 0B & b 2> nfHOMIC AT 2 —

& —RHEET B, & ORISRkl & R
PeTron, MEOWMMPHTH S LM

bBhTWaOT, CoMTEELRbTRLT
M OB W HEREME E Ui,

HARESERERESNRE H35% He6 %

R AR E M A B R o B AR L E

ER

AP ICGRERATE, “AEHCks T oMK

FEREE o B - FRERAY - MR O BEEAY

W o—RELTTkbhicboThs,
T, Mroedto—MikREEA BAS» ~ il &mZE )

BRI orEsmitic ks,

x ®

1) Aizawa, M., Kobayashi, H., Maruyama, K.
and Hagiwara, K.: Two cases of cirrhotic
liver associated with Thorotrast. Acta Pathol.
Jap., 10 (1960), 615—620.

2) HHARH, BERZ: b e b 72 P EHERE
LB s X o AR o 2 ke, B
FFEES (BE5),67 (1969),67,

3) Blomberg, R., Larsson, L.E., Lindell, B. and
Lindgren, E.: Late effects of Thoroirast in
cerebral angiography. Ann. N.Y. Acad. Sci.,
145 (1967), 853—858.

4) Blomberg, R., Lasson, L.E., Lindel, B. and
Lindgren, E.: Late effects of Thorotrast in
cerebral angiography. Acta Radil. New
Ser., 1 (1963), 995—1006.

5) Dahlgren, S.: Late effects of Thorium
dioxide on the liver of patients in Sweeden.
Anmn. IN.Y. Acad. Sci., 145 (1967), 718—723.

) Faber, M.: Thorium dioxide patients in
Denmark. Ann. N.Y. Acad. Sci., 145 (1967),
843—848.

7) Faber, M.: Follow-up of danish Thorotrast
cases. Presented to the Third International
Meeting on the Toxicity of Thorotrast.,
(1973) Copenhagen.

8) MEEFERE, BIFE, 48 W IR v ]
REEROTEOE ¢ B8 DEEARIREEEE. BA v v
bty SR, 16 (1939),30.

9) WHE=H : REERE BT 25F%. B,
IRAHERE o Tv v b v 1 20%E%E, HER
Mk, 332 (1941),61—76.

10) #iA %, ERE—: Tte b a ] cifin
[3=wys7,;—| w45, HEvv iy
v RERs, 11 (1933), 298—303.

1) SWEZ: [v v7 7 b —-r] e o RBEER
Ul [v ] #EiEo RRNTTELE O
Hho [v] iRl 2R, HiBEsgE,
1 (1931), 421—439.

12) BIE=, EEMA: =39 7] BHch
a[rebsatr ]k 2 FHEYOER,
B EPEHaE, 2923 (1953), 817—825.

19) AfL#E—: re b 5A MK X 2 FRERED
B, WWESE, 17 (1932), 539—565.



IR 504 6 A25A

14)

15)

16)
17)

18)
19)

20)

21)

33)

23)

34)

25)

26

Rt

27

—

28)

29)

30)

31)

&M 5, 4FER: L HL LT LEA==
i b T RBEROWRE, HEHNLERREE
ik, 31 (1941),1125—1128,

BEEgi—), THAE SEBF:rrt52
FEEI X SRS o—ES. REEEE
ik, 3 (1962),75--83.

AREFB: e b 52 #2 FHEEC -
W, WHEFEEM, 21 (1932), 468—473.
EiEREEFHEHME DN : Ao BB,
BRI A ARG & (BRII5E~454),

I 4 E

Kaick, G. and Scheer, K.E.: Actual status
of the German Thorotrast study. Presented to
the Third International Meeting on the Toxi-
city of Thorotrast., (1973) Copenhagen.
WMEEERE: Fe b 52 FERED 1A, Hig
E¥eMit (£),34 (1970), 294—295.
AT : ERETHERE v v~ v
Wik BT 5 BFE. BMBHTE, 45 (1949),
99—119.

EIEE, £EAE: AR s T 2t 35
ATEAREEATHHBACOAERSE. AK
B2k, 25 (1966),1171—1181,
i W, U o W, NEERE, XEXaB, R
H5E—  SGRI0ERIC 3 1 bt E o Rt
JFHE. FFIE, 1 (1960),17—36.

BHEAR, bRk, WwHFER BESET,
IS, #4RIESR, S 5, BG4 :
PR FANERWEERD o o KREL
PeBETRERN O 1 HRG), BAmpEy: K
ik, 31 (1968), 139—140.

BHAT, BRI, BHEME  RSHRRkE
BLUHRSRBERES Cs Y 5 Mg HAE
A, BARMPEFELHERE, 31 (1968), 784—789.
AREWER, KEGRE, FHE: e FAME
B0 LEW. MoK, 16 (1970), 259-261.
BREM, HREGE, MA % BHRFE, 2
HEHE, MESRE: (te 7 A ] BEAHZO
THAE, HEREFBON RS, 25(1966) ,
1140—1164.

FREM:Tbe b 520 | BERE<BET5
WHEFHR A EENTIE, 8 1H. AE6
R AWIE. BAREFRARE, 26 (6661),
1028—1088.

Mori, T., Sakai, T., Nozue, Y. Okamoto, T.
Tanaka, T. and Tsuya, A.: Malignancy and
other injuries following Thorotrast admini-
stration: follow-up study of 147 cases in Japan.
Strahlentherapie., 134 (1967), 230—253.
BEREM EAECKTE b 52 ] F
A O MR BT 5 B (194554 ~1970%) .
HAREZMAHRE MR (1970, BETFE.
PR, EEM=\, REE: e 5 AL

32

33

34

35

36)

)

)

e

37)

38)

39)

40)

41)

42

43

44

45

)

)

)

—

451—(69)

kb FEAEL o FERE o 16, ML 12
(1963), 955—960.
hREA, Wi M, 5 OWB BN E:
w b T oA b EHEIIER BEE YR L E
fizowT, REFESE, 11 (1956),1201-1207.
f-PHE, EEREM, BUH—, ExW &
Yy A BEAoRMTRC X BEE I on
T, WREBPHEE, 5 (1959),49—54,
BRI © BAREHRIEES, 581~
4R FIREESE, R (1958~19704),
MEERTF, BR H, FRREE, #BE, fiek
Fi—, HiRE—: bw b7 AP EA9ERT
fEL o FREUMFE O 1AL BRI R ER, 32
(1969) ,84--85.
Oka, M.: Eine neue Methode zur rént-
genologischen Darstellung der Milz (Lieno-
graphie). Fortschr. Réntgenstr.,, 40 (1929),
497—501.
Oka, M.: Klinische Anwendung der “Lieno-
gaphie”, einer neuen Methode zur rént-
genologischen Darstellung von Milz und
Leber. Fortschr. Réntgenstr., 41(1930), 892—
898.
A EHE 2 : Thorotrast DFF9E (55 6 ) ik
ZEFEIConT, AFEFBSRESMERE, 25
(1966) ,1213—1230 ,
K &2 : Thorotrast mFF%E (8 7 4) Tho-
rotrast 1= % AFEMIC 2 T, HARESHHE
F Lk, 25 (1956),1231--1237,
Okinaka, S., Nakao, K. Ibayashi, H., Naka-
izumi, M., Kakei, H., Sugimura, T.: A
case report on the development of biliary
tract cancer, 11 years after injection of Thoro-
trast. Am. J. Roentgenol., 78 (1957), 812—
818.
FEEL, MEEN—HE ¢ kPl 2 v RS =
BI = v ERERIOTIGE, f= AWIER = = Al
fili. BA/PHESMER, 34 (1933),17—52.
EARI, WA B, REIER, BulEz ¢ £
il e Lo foNRRBRE o HHAR L+ Y v A
« VA IFEGERISER R BEREHL £ 5 O
B9, BOHEERRTR. BHE¥, 36 (1949),
506—>511.
Silva Horta, J.: Late effects of Throtrast
on the liver and spleen their efferent lymph
nodes. Ann. N.Y. Acad. Sci, 145 (1967),
676—699.
Silva Horta, J. and Motta, 1..C.: Follow-
up study of Thorium dioxide patents in
Portugal. Ann. N.Y. Acad. Sci., 145 (1967),
830—842.
Silva Horta, J., Motta, L.C. and Tavares,
M.H.: Epidemiological follow-up studies of



452—(70)

46)
47)

48)

49)

the Portugese Thorotrast series. Presented to
the Third International Meeting on the Toxi-
city of Thorotrast., (1973) Copenhagen.
TR A Y ¢ BOME IR R, ML, BK
(1942).
TG AR ¢ IR ~ 0 FE, R
ik, 46 (1947), 403—483.
WiEER, e B, LERk—, B E, #M
W=, HRR=SE, HPFE, ALREFE B
JIERE, €8 &, MEBEERZE, ~RILEALS,
WE O, Ry &, HHERE, WRAR%E, ®
AEEE: be b FA M X AWML BT
B HETAY BFYE. A& EFBUREY & MEE, 25
(1966 ,1135-—1143,
744 & 5 : Thorotrast FEH# I © BE{LE
i B EBEAE o e T R 1 #HBA. RFE

50)

51)

HAREZRNRESHE 5% H6 5

2, 18 (1963), 183—193. .

WEOEE, R B ber SR REHAES
AR o — M, BARERSEHE (K
£%),42 (1953), 418—419.

Waegener, K., Wesch, H., Kampmann, H.
and Zahnert, R.: Pathological findings in
the RES (live, spleen, lymph nodes, bone
marrow) of Thorotrast patients (histological
and autoradiographic investigations). Pre-
sented on the Third International Meeting on
the Toxicity of Thorotrast., (1973) Copen-
hagen.

Wigfc—, ok, SUEEF, FREE, b
fEE, WD W, RERIEE, MEHRR, R
%, WEDZE : A% P > o Thorotrast ¥LiF
iE, BHTES, 18 (1963),2357-—2367.




