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Pathological and Radiological Studies of Chronic Throtrast Injury

Part I: Study of Human Materials
by
Takesaburo Mori

The Second Department of Pathology (Director: Prof. T. Sakai),
Yokohama City University School of Medicine

IFor the elucidation of the chronic toxities of the Thorotrast administration, the author studied 16
biopsy and autopsy cases which had received this drug 18 to 27 years previously. Among these cases
hemangioendothelioma and cholangiocarcinoma of the liver, sarcoma of the bone, adenocarcinoma of
the breast, osteornyelofibrosis and Throtrast granuloma at the injected site were included.

In the livers of the all cases examined, radioactivity of the Thorotrast granules deposited caused ex-
tensive parenchymal cell destruction and resulting fibrosis, Thorotrast granules or its aggregates also
caused a foreign body response especially in the reticuloendothelial system, although the degree of tissue
damage was less than that due to radioactivity. The Kupffer’s cells showed a high grade phagocytosis
of the granules and the hepatic cells also phagocytosed them. Outside the cells, i.c., in the intercellular
spaces of the parenchyma, as well as in the fibrotic areas including preexisting Glisson’s triads, the granules
became gigantic aggregates often of up to several hundred microns in diameter.

To investigate the relationship which may exist between the deposited Thorotrast doses and the
resultant tissue damage, the livers of these cases were classified into three groups, i.e., markedly fibrotic,
moderately fibrotic and slightly fibrotic. The radiation dosages of these groups were respectively measur-
ed and calculated. In the markedly fibrotic group, the total tissue dosage from the first administration
to the last was between 1,550 to 2,500 rad, when measured as distributed diffusely throughout the whole
organs (average tissue dosage). However, in fact, the Thorotrast granules exhibited irregularity in
its distribution. In the densely aggregated areas, the calculated irradiation dosage ranged between
19,500 to 33,000 (tissue closage of aggregated area).

The spleen of all cases showed structural destruction and fibrosis, similar to the liver. The majority
of Thorotrast granules were deposited in the reticulum cells of the red pulp, but white pulp and stromal

tissue including splenic capsule and trabecula were also effected, thus resulting in progressive fibrosis of
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the organ.

As with the livers, the spleens were classified into three groups. The average tissue dosage was 4,000—
5,800 rad in the markedly fibrotic group, 5,200 rad in the moderately fibrotic group and 1,050 rad in the
slightly fibrotic group.

The regional lymph nodes of the liver and spleen revealed severe fibrosis due to massive deposition of
Thorotrast granules, but the more peripheral lymph nodes showed lesser amounts deposited. The total
tissue dosage of the severely fibrotic lymph nodes ranged between 4,860 to 16,220 rad, that of the moderate-
ly fibrotic ones it was 690-870 rad and that of the slightly fibrotic was 274-346 rad.

Furthermore, in the lymphoid tissues of the esophagus, tonsil etc., there were scattered deposits of the
granules. In the bone marrow, myeloerythropoiesis and slight myelofibrosis occured roughly parallel
with the amount of Thorotrast deposits. Thorotrast deposition was also demonstrated in the heart, lung,
kidney, pancreas, adrenal, testis, uterus etc., but the tissue damage of these organs was only slight.

Thus, the basic tissue damage due to Thorotrast deposition was produced by the destruction and
regeneration of the parenchymal cells of the target organs, reactive reticuloendotheliosis, local circu-
latory disturbances due to destruction of the blood and lymph vessels, finally resulting in extensive fibrosis.

In conclusion, it was noteworthy that Thorotrast toxity to the tissue was due not on ly to its radioactivity,

but also to its foreign body effect.
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Table 1 : Classification of Thorotrast Injuries

¢ ID Liver : Fibrosis, cholangiocarcinoma, hepatic cell carcinoma,

| hemangioendothelioma.

| II) Spleen : Fibrosis, giant follicular lymphoma.

i Il) Lymphatic tissue : Fibrosis, Hodgkin's sarcoma.

(1) General injuries : IV) Bone & bone marrow : Myelofibrosis, osteosarcoma.
following " V) Brain : Thrombosis, cerebral hemorrhage.
intravascular injection ' V) Hematopoietic organ : Blood disorder (leukopenia, anemia, etc),

; aplastic anemia, leukemia, panmyelopathy.

. VD Other organs : Thrombosis, stomach ulcer, carcinoma of pancreas,
retroperitoneal sarcoma, bronchial carcinoma,
carcinoma of kidney, etc.

(2) EBxtravescular leaksge: 1) Pressure symptom of cervical nerve : Vocal cord parzfly-sis,
Therotrast granuloma la.rynuge‘al e
(so-called Thorotrastoma) . . Homner's igndiome, A

) Malignant change: Fibrosarcoma, neurcofibroasarcoma.

1) Pyelography : Granuloma, hydronephrosis, pyelitis, renalcarci-
noma, fibrosarcoma. of Kianey

II) Bronchography : Local fibrosis, bronchial carcinoma.

Il> Mammography : Mastitis, granuloma, mammary carcinoma.

IV) Vasculography : Granuloma, seminoma,

(8) Local injuries V) Sinusography : Necrosis of paranasal sinus, granuloma,
following / carcinoma of maxillary sinus.
intraductal injection T )} Uterosalpingography : Carcinoma of ovary,

. VD Fistula visualization : Granuloma, retroperitoneal sarcoma.

. VID Encephalomyelography : Meningioma.

I¥D) Lacryocystography : Granuloma, lacrimal carcinoma, epidemoid

i carcinoma.

' X) Lymphography : Fibrosis.

CEL) : ZERL + Y v 2i8HE, [te 721 (Thorotrast) | r &5 MGG ofie, vy 1 —a
(Umbrathor) |, [ b F4—n (Thordiol) | :E 5 BT LME ST aND,
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Diagram 1: Thorium Decay Series (Stroming et al?'#®)
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Table 3 : List of Autopsy and Biopsy Cases of This Investigation
] | | Latent [
gife }:m‘:;:; & Other | o\ Age | Period AEnn?lLSm Method Origin

) “hyunes I Gr)

Hemangioendothel- | | Y okohama Ci .

1 | ioma & fibrosis of | F ! 48 | 24 75 Hepatolienography goﬁ'c'l"am,“,c“)é(;é] e
liver and spleen 1 | | st L L
Cholangiocarcinoma [ Yok : .

p E : | A5 : o okohama City Univ.,

2 g; dﬁt::g;i:l.:nd liver ‘. M ‘ 15 21 75 Hepatolienography Autopsy No. 1200
Ostecsarcoma & - : Yok . :

i : . . . okohama City Univ.

3 fyl;)ll(;t:;:-s of liver and .. M ! 40 19 75 Hepatolienography Autopsy No. 1243

[ Fibrosis of liver | | i IF Yokohama City Univ.

L | 5nd spleen i M ‘: 47 i 21 10 Angiography Autopsy No. 1520

- Fibrosis of liver [ . | oo Déai Memorial Hosp.

9 | and spleen ‘ M 1 55 | 20 / Angiography Autopsy No. 159

. | Fibrosis of liver l | e Tokyo Ist National

6 spleen and bone ‘ M | 42 | 20 / Angiograyhy Hosp. Autopsy No. 1461

. Fibrosis of liver and| [ ’ | Cerebral Tokyo 1st National

7 spleen | M | 13 I 18 /s arteriography Hosp. Autopsy No. 1597
Cholangiocarcinoma | i N

8 | & fibrosis of | M | 48 | 27 Ve Hepatolienography gag,oa)g}?tmm Autopsy
liver and spleen | et
Cholangiocarcinoma ! I !

9 | & fibrosis of ' M | 63 | 25 | 18 | Angiography Naboya Univ. Autops)
liver and spleen | | No.

Fibrosis of liver [ L Nagoya Univ. Autopsy
10| and spleen | E 53 ‘ 7 7 7 No. 4001
Cholangiocarcinoma | e
11 | & fibrosis of | M 48 ‘ 19 o Hepatolienography ;E)Iza,kgsslérm‘ Autopsy
liver and spleen t i
Cholangiocarcinoma| ' | e
12 | & fibrosis of I F 55 | 23 P Hepatolienography gsa'ki'zstg““' ARitgpay
liver and spleen | No.
_ i Fibrosis of liver | en | o Yokohama City Univ,
13 | and spleen 1] 27 15 Angiography Biopsy.
Fibrosis of liver ! | Cerebral Yokohama City Univ.
1 and spleen ! | Ll ‘ 25 4 ‘ arteriography Biopsy.
.| Carcinoma of e ' ) Yokohama City Univ.
15 mammary gland F : 5 | 23 4 ‘ Mammiography Biopsy.
X | e | | Cerebral Fukushima
16 | Thorotrastoma M Il 50 | 2 / I arteriography Med. Col. Biopsy
BOIL O B6H GUROIZ, ARBI4) ThB  AA Y- FA—JE) gATiofmmon,
(Table3 ). isisht, MoffkE GEfI1~4) ©oWnT

AT oo, AR TR EEL

Blrgzcog, ~7 74 vHREELL, ~~

bRV Ve =FdU V@, THEV v e ) -3
f, =7 AFhYn, Pap DY, PASHY:
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CC=FAFH -« 7 vF—v Vi, JYE, B

V'R & v 3 falhigu ez Tieotz.

¥ttt & dA—+50F7574—
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EAJIGE LT (Table 4),
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Table 4 : Amount of Thorium and Tissue Dosage in Organs other than the Liver and Spleen
Organ Weight Amount of il N
Organ Case (wet tissue) thorium T(l;f:"'ée!w[::i§1=e*
(g) (mg/g)
Case 1 22 0.86 0.194
C f 1. y
Author’s Cases | e & L3 : 5?3 L]
[ Case 3 2.3 0.41 0.092
Bone Case 4 3.0 0.18 0.040
marrow Baserga et al'® 5.9 0.04
) Hursh et al®*® 0.6 0.21
I(E?:;;Satfre Morgan et al'® 1.10 0.32
| Suchow et al?'® 0.54
| Tierbach et al®V 0.34 | 0.7
Markedly Case 1.3 47.6 12.988
fibrotic group |Case 2.1 21.8 4.915
Author's Moderately | i
Cases fibrotic group |Case 1.3 3.1 0.699
Lyzaph Sli
n ghtly .
Node Bbomse) group |C2% 1.7 .23 0.277
) Rotblat et al'®® 1.2
I??tﬁfatllj?re Morgan et al'® 2.2~31
Robert et al'®® 2 80.0
Author’s Case Case 3 2.2 0.02 0.005
Heart Cases in . 4.8 0.014
Literature e L 0. 60 0.023
Case 1 4.5 0.04 0.009
[ a 1.7 0. 26 0.059
Case 2 =
Author’s Case | b 1.4 0.33 0.074
Case 3 3.5 0.08 0.018
Lung =
Case 4 3.7 0.02 0.005
0.2 0.07
Case in
Titerature Hursh et al®® 15.2 0.045
0.88 0.062
Case 2 2.3 0.11 0.025
C & . . 04 :
Author’s Cases a.se| 3 ;g E' 07 g ggz
a .07 .
Kid Case
idney we AT 2.2 0.02 0.005
Cases in Hursh et al®® 1.0 0.032 |
Literature Suchow et al®'® 0.018 |
Author’s C ~ Case 1 1.9 0.13 0.029
Pancreas uthors Lases ™ " Case 2 1.5 0.19 0.043
_ | Case in Liter. Hursh et al®® 0.23 0. 04
; R Case 1 1% 0.59 0.133
Thyroid Author’s Cases G 3 2.2 0.29 0.065
Author's C Case 1 3.4 0.11 0.025
uthors bases ™ Case 2 3.7 0.04 ; 0.009
Adrenal 5 . 53 016
ases in 3 P
Literature Hursh et al®® 0.42 0.01
: ) Case 2 1.35 0.20 0.045
Testis Author’s Cases Came 3 3.0 0.04 0.009
Tumor Author’s Case Case 3 5.4 0.02 ] 0.005
Ed

Tissue dosage of the author’s cases was calculated by Kato’s method®®,
Effective decay constant of daughter nuclei was presumed to be 0.243/yr. based on the

excreted amount of ***Ra.

Rotbalt et al*®*'*" and Hursh et al®®,

Self absorption dosage was also presumed to be 50% after
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IRAE ¢ 19634 AT, CHEBEREER Bo, By
EWF L LTAB _
ABRBFTR : HE LA e BI KoV @ifby. v
BoThHEToOBEN Ko EEERVERIRER.
SRR ANE [ ] AFE.
(IV) BFFERLK
(A) EEmR
1) B
FREEE LR, BEE OZ8ME, REEENIN, B
BRSO b e b T A N FEEZE " o JLEY
e EE2ET 540 GEFIS) b, M bixd i
 BEAH R iR LEmTERIEFRIs L 0 (GEF
4) ¥CHEAOBENRBhS. Thbof0Zl
W BYREANCDIE T % fodic, SHERHBLoRERC
S, (a) @A bRl (Markedly Fibrotic
Type), (b) 4 EEEFHE{EHY (Moderately Fibrotic
Type), () BEEHHEALE (Slightly Fibrotic Type)
D3P HELIC.
(a) EE#fE R (Markedly Fibrotic Type)
che g 3530 fERL1, 2, 3, 5, 80
50T HDH. BHEOTTR R E LWL E X

Table 5: Weight of the Liver and Spleen,
taking Account of the Severity of

Fibrosis
_ Liver I Spleen
Case | Weight | Case | Weight
o | No. | (g) | No. (g)
1 930 I | 40
Markedly 2 900 2 | %0
fibrotic 3 890 I
type 5 540 ’
8 /| i
7 1150 | 3 60
| Moderately 9 1160 | 5 25 |
| fibrotic i
type 10 1100 10 /|
: 12 1100 12 20
1250 | 4 200 |
G 1650 6 40
Slightly | 11 1400 7 28
fibrotic
| | 11 60
| | | 14 20

Note : Spleen of case 8 was missed
at autopsy.

AR E Ry SR W26% We &

I PE 5 ke, TEESWGN, EEMA ( 540~ 930
g) TH% (Table5). #HEx Hic F 1L < EE
L, FRECEE CTRLROBAM T L
fo [ b ] BRaF s B ETHERK A 60K\ 8 Bk
EELTRHBNRS. Larl, ThbiEBESE
ORI~ Tl <, PR T RO CuE®

TH5 (Fig.1).

V. 3

Fig. 1. Various types of fibrosis of the liver:
(Top) Case 3, markedly fibrotic type. (Bott-
om) Case 4, slightly fibrotic type. On the cut
surface the proliferated connective tissue is seen
as a whitish-yellow network. The severity of
the fibrosis parallels, in general, the amount
of deposition of’ Thorotrast granules. Compare

the severity of the change of these two cases,
In this case 3, metastases of osteosarcoma are
seen.

R, B S o B IEE Y B
L, $EARCEE TSR [ ERED
¥aop xco [ EMOWELRD B . Taks,
MGG Rbhs.

FREC KT [+ ] oxifid, RcE-
FE BRI A B T 2 BR0p DA TURL
T5H. APRAI R HHEROHES L #2400~ 5004
CEsSKREMLEOhE. chbiiEe sy v v
FCH R PR OV N EROEIR B S 3 5% —
WA NERC L TET S . Kot L ]
kS M EomEFEEET 5. Ll
NEERSEOUERTHRAITSH Y, BEOTER D
—Hic LB bR, e, [ X i
HEECIIFELE E RS X v b i LA FRIEE &
Rr~zxthbsr (Fig. 2).

— TR —



FRA414E11 A25 0

& g A5 %

& R

Fig. 2. Case 2. Liver, markedly fibrotic type:
Thorotrast granules, compactly aggregated or
diffusely scattered, are encapsulated by dense
proliferation of connective tissue. Localization
of the fibrotic areas is not always consistent
with the Glisson’s triads. Neither distortion,
nodular hypertrophy of lobule nor pseudolob-
ule formation is evident. H., & E. Stain, x40,

Fig. 3. Case 3. Liver, markedly fibrotic type:
Several pseudo-bile ducts proliferated in the
connective tissue containing Thorotrast aggre-
gates and small round cell infiltration (right
side of the figure). H. & E. Stain, %200,

chbiho [ ] Sl dulb s UTHfEL -
BAMILELERAL L, BERMLED LT
bR LT\w5. fak, EcBIBE Ry
by Hn (Fig. 3).

[t O—SJak % 71348 & LT Kupffer
3 e 5 0% = A i IR P B A B 4 s MR PN SRl e
FRINTVER, ThbBEMRARE LELE
R fbofE « DR EEM LT\ 5 (Fig. 4).

4 Enlarged and swollen
Kupfler's cells in the sinusoids show ingested
Thorotrast granules in their cytoplasm (left
upper and right lower). H. & E. Stain, %600,

¢ P H

Fig. 5. Case 6. Autoradiogram of the liver:
a-tracks show ingested Thorotrast particles in
the hepatic cells, as well as in the sinusoidal
reticuloendothelial cells. Toluidine Blue Stain,
x 400.

foys, FFREPIC bk < Adiiene T b ] RLF
F BRI EEL (Fig. 5), BRI
Wk [ b ) JERLE fo i NMEBIVERE T B .
iR O MBA R, ] HhEoR5h
AT, L LK, %4k, HJE, Ne
crobiosis & U4 &g =+ (Fig. 6 ) HEFREHR O
BlERR o Fr iR bR bh s (Fig. 7, 8).
EANMAETR LB ANCHRER U U Uik o
BRI L TR Y, B Z O 8P %A
ORBMERFEE ARG S (Fig. 9).
AR SRR < AL, e [ 4
BEETEL { (Fig. 10), Ui LiX B HER



Flg 6. Case 3. leer Note necrobmtlc hepat;c
cells with nuclear pyknosis and retrograde de-
generative changes. Slight small round cell
infiltration is present in the loosely prolifera-
ted intestitium. H. & E. Stain, % 400,

F:g 7 Case 8. Lwer. A focal necrotic area in
the center of the picture containing multiple
small or large Thorotrast aggregates. Inter-
cellular connective tissue proliferation is also
shown in the vicinity. H. & E. Stain, x 200.

Fig. 8. Case 3. Liver: Adenomatous pattern due
to proliferating hepatic cells. H, & E. Stain,
% 600,

HARE 2R 24 #2645 M3 ¢

Fig. 9. Case 2 Liver: Spongy dilatation of the
sinusoids, H. & E. Stain, x 600.

B e

‘ﬁz
»
) 2

J)
| £
PR

i 4

Fig. 10. Case 4. Liver: Remarkable argyriophil
fibers enmeshing the aggregated Thorotrast
granules. Silver Impregnation by Pap, x 400,

A%

Fig. 11. Case 4. Liver: Numerous aggregated
Thorotrast granules embedded in the dense-
ly fibrotic tissue (left to center). H. & E.
Stain, x400,

RS (Fig. 11).
17 v vEMSROVNEDOIE O A 025 xS
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BRTHDH. B, A EBEEREI VL Db,
M A BRI ¥ Aok B RER [+ | 3% ofFAE
T340, MEEEOCHRMERIEM:, ML, Mk
Bt oD, BEIREYR23T540, mEN [+
EEURBAR TR S ¥ 2% bR
HoBRF Lo TmEOBRM LB LELL0F
THET S . ShboZ bR i &
BoL@EsmATtHz (Fig 12, 13).

(b) rp&sREGHE(L T (Moderately Fibrotic Ty-
pe) FEGIT, 9, 10, 120 4BIRZhe BT 5.

Py ‘“ “ P "-agéf' b

Fig. 12, Case 2. Liver: The wall of an artery is
markedly thickend especially in the intima. In
the perivascular connective tissue, a large qu-
antity of Thorotrast granules and their aggre-
gates deposited. Weigert's Elastica Stain, X
400,

Fig. 13. Case 2. Liver: Extensive destruction of
an artery with almost complete luminal occu-
lusion. Densely hyalinized fibrotic structure
suggests the ghost of a vessel. Thorotrast gra-
nules are deposited in the fibrotic occluded
vessel lumen and perivascular region. H. & E.
Stain, X 100,
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ZOECE VT, FOZERROEROFAILH
WA e < (1100~11608) (Table 5), [} |
W FIUE &% Tovs . L LRSIt 4
DMFAETEWTH Y, ZOHTIHEGER
MR WITREY BT % .

(¢) BEHE(R (Slightly Fibrotic Type)
ZH/RTHOIGER4, 6, L1O3HITHS.
Rttt 5> BE D it T b os Hu
Dy APTFLLAERLTWAL 0L HS. B
RO T (1250~16508) (Table5s),
T & I IEEFCE . SR OIRRER Fhug &%
HA-Cind , BIIITEEHRTH D, fMr\fEE
Wb U< wikako T r ] Wbk 5 &g
nEHdbhs, ElLFAETCHE. Lol
BRI R X 0k B iy (Fig. 1).

A, T ] oXREEBECEEARET
B PlE e 2B 200~ 3000 F TORDD
Il LT 7Y Y VEHEROVINERERIR A B
WET B, WER 3 Ay (Fig. 14). inds,
By 2 540~50p o [+ | HEM o/ NERTEE
FRABR BN, Ko & fijgst: ch v o
TEARE 2 fF 5 . MR O el o
[ ESER .

ey

merous Thorotrast granules scattered or aggre-
gated in a lobule with resultant slight fibrosis
(left to upper). H. & E. Stain, 40,

CEMMAERONGR XEEE TH B0, HIRERAERS
BT AR E L <, B [ b gt s
WG, TR O A RAE O ek, 2,
#3E,; Necrobiosis, %4 Rbh5 . mAFHO

— 79 —
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JEE OZELI AT BN EE L L IeLs.

ok, FICH - TUE LIEEE T X 221,
ESYiil 3N T RSY (b

ek, M) ek sFoffEboRErit
THERBERIABHRE THD L TR T ¥
WD, Z o LRGERGIH, AR E LS
A ONT RS b, EERHMLE RS % R
1, 2, 3 EARMD) CREALHETET
DR (19~244F) o EHH kT3 Y 1550~2500
rad TH Y, BERHECHCESTSEMN4 EA
w10ml) CilisER—HIRE (194ER]D) N 655
rad Th Y, FiFEO Y JhE s THo7- (Table
2). 0%, AREONC I\ T BT LoREL
HRSRIECHGT 5 2 R O T5 2 LA
¥tz

W ML ORBEMFTRTH 5 7V v VK
R, DREROHIRFEBRO/NERD [+ 4%
WA &, e S AR R X b FEC B
WEn e, ToMMRMR 3 SORNFLETS.
LI, 280 [ HERL0FAMCED
bOTHD (Fig. 15). Zhuk [+ | #EMR L CIE

Fig. 15. Case 5. Liver: Advanced and extensive
scar-like fibrotic tissue containing the deposition
of a large amount of Thorotrast granules. H.
& E. Stain, x 100

KU P RMR AN ER DR RO 7 Y v VK
SRABE~BIT %2, H5\ I ER g
HUTEE, ERCfioicicdicE LkboTh
5. Co%E [ ] EREAHRTEBcEL -
AIRBSRRERIAE 2 4 72 & L, BRI BETE B>
feied, [ F] iRk ofEm e 1L

— B0 —

AARE AR Y M W68 H8H

AIAERRHE IR b B hioRE T o Tk L,
T BRGHEEE D N %

Boihx, [ ] o=y voAEEA~BEL
TeledIELboTHA. [FINFTDV Y vE
W{FDOY vAMEA~BEHT2E, [ b1 o
Bk & BB ko T ) v B gE R A 1 Y
vARHIEEND . Toks HREH~D ) v
SERHASRE DB Y VoSS . o
IO TR OB VIELIC oT [ shagas st
Sh, Th & BB AR L b 3
ha.

et e { i % e :'. it |
Fig. 16. Case 4. Microradiogram of the liver,
slightly fibrotic type: Thorotrast granules de-
posited in the small sized lymph vessels and
tissue spaces, producing slender linear or net-

like shadows. » 10
ul ; | - . o+, Al [\ L [ =

Fig. 17. Case 3. Microradiogram of the liver,
markedly fibrotic type: Thick linear or reti-
form shadows unevenly distributed. The den-
sity of the shadow roughly accords to the am-
ount of Thorotrast deposition. Compare with
Fig. 16. x10,




414211 525 H

FEARAEA Microradiography (o k> T/R7 . Fig.
16 FEA RO CEER (] 10ml JFEA) &
B AR THH. 7YV VKR MR
DY VAR, ) VAEED Y voAERIEEL
7o [ b sk L TiEwbh 5.
Fig 173 BEARE © & fEF ([ b 75mliEA)
CRITBHRTHSH. [ F]W@iiE L viE»resd
<y KWERDZEBERERE E LGl bh 5.
Z 0L 5 RB R IR T RO A T
HWPTHYH, FOMTETH Y voEOE, B
ENRBE LT ERRT.
IOZENBIFIC BT B Y VAREREE L
[ b P sofine g LT, 79
v BT OV NEAR ORI E PRI 3610 2 f A oA
&%ﬁ?%a%xbhé

Fig. 18. Case 6. Liver: Remarkably distended
Glisson’s sheath due to advanced fibrosis resul-
ting from the aggregation of Thorotrast depos-
its and destruction of blood vessels. They are
recognizable barely hyalinized thick fibrotic
walls with annular arrangement. H. & E. St-
ain, x40,

Sy, [ ] M EiEA RN OR
2 [ b P ot B o S A R A 5R
BHHLOTHS (Fig.18). zhix [+l iwkd
MERAECES L oThh, LidLidimkiss
F R v AT EE O B e 5 REpERRHE D
7, et t, W LR O ER O BEMHE
R RS .

LAlED X 5, FRe ki % el b
WHECIXHED EE1LED), V) v EREECI L
o (F2R) RUmEHECI s b0 E3ED
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mHHH, AP hb 3 BoMENEADL
EZibhbdbDbdHsb.

ek, CHbiEAHMERoKE SIE4TH
D, T DRETCHENRD S . Bib, BfEAHkCH
el 100p K BSKEMD L, EL PEofl
AR P Bk 5 B o/ NEME THAET S .
oz, [h]rXxsEkBEFEts L ik,
(a) WFffE, WARMRROIEE EEMianZ
¥, FE, Necrobiosis, BFHOINE FEEMAOM
HEROEE, (b) @rRMiao v 2%, %
B, PR OSHEENE O AR AE O He A 4E TR
S B RICHERENESE, (¢) [Pl oY v
S~ oMW HS V) voSEEC X B Y v
SATHEREESE,  (d) [ b o s EERS
S M OWE, IEE, PHESC X 5 mATHERER
sk, (e) Lo icis {fHE
A RO IR 5 (ARRET R % 0 U ZE{LH
¥iyehsd, Th b HECEME R BEEY o T
W EFE2zbRA.

and sw-

Fig. 19. Case .Liver. iglhlyfr enlarge
ollen phagocytic cells due to ingestion of large
amount of Thorotrast granules (arrows). The
nuclei of these cells disclose high grade pykn-
osis. The findings may be interpreted as inter-
mediate phases in the production of large si-
zed Thorotrast aggregates, H. & E. Stain, 400,

o, Bolfcn, feadciEznkl ]

SEBRA W L L B U 7 MRk 2 R &
(Fig. 19), #PMRMRRKCFFMaricHiicial v
wEnRoh (Fig. 4), BHMERATI P &
MR B ONERE [+ | SRR E 72 RSl o BB &S
b .
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Lo LR o—8BrEEACHSTHRN
ZBB LB, 4o [ b Wismiie iy
U, #Ex T Fl&Eo%ENRShTwb o by
BT 5.

2 B

31T 5T R BE L2 B LB L
faLich ond, FHEHLH HBYRE CEL Bk
LicbDETRiATHE. Huc, Fole L kg
Mo BRE ST (a) EEE, (b)
FE, () BESHRD 3 McHBTsc L
ks .

(a) EESH LR (Markedly Fibrotic Type)
ChZ BTa 4o EMLED2TH Y, 1
EARILTSM] TH5 . BIIEECERL SRk
DA HTH. FRIKEENERGET, 3
BEIFLIEEL 5. EFEb KEGRIERS
BOFNRRROKMAEEL , MEEIRA LR

S EBNGY

——— b e 0 )

Fig. 20. Various types of fibrosis of the spleen:
(Top) Case 1, markedly fibrotic type. Atrophy
of the spleen is conspicuous. Numerous whiti-
sh-yellow nodules of up to half a rice grain
size are closely packed together on the cut
surface.

(Middle) Case 3, moderately fibrotic type.

Atrophy of the spleen is moderate. Similar
less dense nodules are seen on the cut surface,
Compare with the top figure.

(Bottom) Case 4, slightly fibrotic type. Redu-
ction in size of spleen is minimal. On the
cut surface similar scattered nodules are seen.

HAELHARE SN 264 w88

FLinw (Fig. 20).
P, PR R B G MR Ot
BHERMEME R IRE L Tl b, PSR OB
CERD [ | BRI OB e 570~80p o + ]
EHHBWEL B, s, PEEN BT
TR [ ERRAEL Rohs.

Hjz Microradiography ¢4, 4 i % O° iERaY
[ F 23R % fondBeic a5 L v s s
mEA R,

SO L ANl o BEEL LG 22 s L,
[P IRz ) v IR, Ty v g5
YA L, HERUHT Y vSE E > 5 iRy
VIBLTWAHZ Ebhd., ohb) VARG
BRI R B AT IR RS & St R R
UHME OBk ¥ (HBTHEELORE.
JEEE TR A, & VA Bk o K MBS HE B 0 B
AR X D RS KA R £E 5 B0k 258 TO0~ 800
CESKDD [ | e X >TBERL bhT
W5 (Fig.21). 2 h bR LIS LIERFEm:
ZEILTED, LECBEORPKILEYLS .
iots, B oMEHHRARE e o v ves
RECHBEHOEME LTROM DDA TH S .

Eu

it i

Fig. 21. Case 1. Spleen, markedly fibrotic type:
Splenic pulp is completely replaced by the de-
nse fibrotic tissue having a large amount of
densely aggregated Thorotrast granules of vari

ous size. H.& E. Stain, x 100.

JELSR T O R o i R B 2 O° i A BE P 43 B
B E 1 B oW 2N L &, AP B Py
THLUELE [ M ERE 7P A SBEMEHEO
B R o, MEEE, HRC I 2L L RE
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Fig. 22. Case 6. Spleen: A central artery of the
white pulp shows moderate thickening of the
intima. Thorotrast granules are present in the
perivascular area. H. & E. Stain, %400,

A i "f
o - -". - 1. »
% - a‘z’u‘-s"f i-ﬂ \
R éﬂ“; uf-.'.‘ﬁfi‘i;"f‘?:*’#”' v
Flg 23. Case 2. Spleen: A trabecular artery occ-
luded by the dense aggregate of Thorotrast

granules. H, & E. Stain, %200,

L, HHERHEOHEER OB T EWTH S
(Fig. 22). M D% 30D 5 3%k r s

L, MECFIIEL BT 5 (Fig. 23). e
BT ER MITHERREHESFET 2 L E 2 bh
5.

(b) rp % r s #E /L (Moderately Fibrotic
Type)

FEFI3, 5, 10, 204 fnc oficEZT 5.
PEOIEE, WERIMC o\ TS RS -
Fl—f@E 2 m32s, FoREddE -, Eim
DY~ WEEEIR F 3 E R0 BB ETIEIRE
oo [+ Yeie i & T 5 Baidiic o
THDLRTE D, LoMoMBMEERETIER
e Tth B (Fig. 20).

Fig. 211 Case 2. SpIeewn mouleralely fibrotic typle
Numerous large or small Thorotrast aggregat-
es, ranging from several microns to several
hundred microns, deposit in the red and white
pulpe, especially in the peritrabecular areas.
The cellular elements of the red pulp aie
slightly reduced in number. Atrophy of the
white pulp is marked. H. & E. Stain, x100.

Fig. 25, Case 3. Spleen, moderately fibrotic type:
Marked reticulum fiber proliferation is seen
surrounding dense aggregation of Thorotrast
granules (right upper). Silver Impregnation
by Pap, x 100.

R, [ ] XSGR P
RE LR RS S S e 2B 400~
5000 RS KINOER L LTET S, EHM
fao A 38 <, BB 0= EHTH b,
MWELTuABEAEDL H 5 (Fig.24). H@Mmkao
Bl [P RBEMUTHS2Y, B, B
STWAHLObH 5. MfEHMET [ AR
RO T b s AEcEEC LT\ 5
(Fig. 25). HIEROROIE, [+ oy v
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RIS~ DAL I DAL, PEERAMEL
B i~ 2 BESHEEROEPETH S .

(¢) BEESEHE(LT (Slightly Fibrotic Type)
fEFIA, 6, 7, 9, 11, U406z oilic
BT 5. Mok S3BEEN bPEE ¥ TR
LTWABIENRSWH, BERLTWHZLbHB
GREGI 4). FTEGFKARET, HEIPSEETES
EoEEY RS 5. HifTKEahERALRD
dkiK s HIRIR OFEEIH B RO OMELE NS
Bl b, HichrbREO LR 2 X
51l %% (Fig.20).
AR, SR O R B R OV MR
HEECIBEL Tk Y, 8o [ b BRECE »
MHT0~80p FTD M+ | oW H N ED bR
5. Lo LFoBRER=MY b 55, A
O [ ] oFFSE, A, FrRiEngiic
hH&ET 5 (Fig. 26). % b MIZEEE I LP%EE D
FEAMRA: 2 PR 5 B w200~ 300 ¥ TOK
INOERE BT 5.

Fig. 26. Case 14. Spleen, slightly fibrotic type:
Thorotrast aggregates of small to middle size
deposited in the red pulp especially in the
peritrabecular region. The amount of Thorotrast
deposited is relatively small. White pulp is
reasonably intact and the trabecular arteries are
hypertrophic and thin-walled. H. & E. Stain,
x 100,

IR T L LMy oW, B M
DR, 5 ommaRbhA.
BT [ F ] wBEkkchvEL LT
ZYONEITRCFET S . Ao b E LTiE

HASIE 5 it it kst W26 8 &

Fig. 27. Case 14. Spleen: The deposition of a
small number of Thorotrast granules and sli-
ght fibrosis is seen around the central artery of
an enlarged white pulp. H. & E. Stain, x 400

B L b on b, BAL TABO kM
ALY vAF M O EE M E S 4 o
MilgoRehsboF cHEETSH (Fig. 27).

¥l oMfEM [~ B 28U <
EelEkLTtkh, Eik, BHcoTtwbs b0
Lbdho.

hh [ F ] AR A B i s BT
FNCHE L, —iRin B R AR A £ 2

MAEROZEL, Fih o @R B Ot % B
EBcRohicbonid»e, [+ EHco
R E RO GEM9) AR Hh, EH
T RFTR TR R D e R b huie.

ks, AT MmBEWAERE [+ ] il
BOviErE [ v ] RSt

A B RAES 4 DA $20~60 8 T dh
DD LBy, FFodao L 5448
HEAL T X 5 233 bhuigy (Table 5).

P bR G 0Fraflidir i, &AL
BT BIEGI 1, 2 Tik19~244EMHic 4000~5800
rad, FREEERMEEINC B35 fEH 3 TiX214ER
12.5200rad, BEREESRAE( LRI B4 B HEM 4 C131050
rad T4 % (Table2),

AL RRR A AE LA EBC B LTy, B
O R SRR ML & BEREARAEE T & o Rl e
IEN S D (BHRHE LB o g B a =R
DY~Ys) E it [ | oaRiEy R 8BiEk v
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Fig. 28. Super-soft X-ray photographs of 4mm
thickend slices of the spleen:
(Top) Case 1, markedly fibrotic type. The total
spleen is photographed as a small dense shadow.
(Middle) Case 3, moderately fibrotic type.
The spleen reveals a great number of nodular
shadows of up to bean size,
(Bottom) Case 4, slightly fibrotic type. The
spleen shows rather small number of nodular
shadows of half a rice grain size.

FEHEo ks EWlc Zn R bhi
(Fig. 28). #ucic s\ T4 MAkEE & HlE
LR & o EREE D bz,
ik b, [F] ek sBoEici@riss
fbx LT, (a) EHAROBEEROER, (b)
WPRAa o [ | &R, 250, BE2ER O
HeD WRESE C/R S h B RUCHEMBEN BE, ()
PR ORIZD Y v A HER%E~0 [ b ] i X
DOTREND YV vATHERESE, (d) [+]
s  mEFCWE, WE, RS xoT

1047

RE R A MTHMEIREEE, () MEoffof
B ks EAERRE BT bR D .

Tods, WEEE RO AL CLBTIBR: « e
RN LTHE D, BELRDONDN, FE
SR T ek iaEEee T ) Sl -
NAE D E R CE SR DN TR D,
TolR B OTROIFE A LRl bhigus.

3) BHREUSEH

BN D N Y v APRE R Table 4 1CR33E D
#HHE (wet tissue) 1 8249 0.18~1.58ngTH b,
F O AL 0.040~ 0.356 rad/week T 5.
R, T oAk MsMe Kk ot H 6k
R O AIRER O THEET 55, —iik
e v Bk & 7o B £ 520~302 T/
LMo CHAET D . Ch DI EHMPNCIE 21
T A, B BERAR O mAE R iy (Fig,
29).

wee i oF dum ¥

Fig. 29. Case 6. Autoradiogram of the bone mar-
row: ea-tracks show abundant Thorotrast de-
position in the peritrabecular region of the bone
marrow. Toluidine Blue Stain, x 100,

[ b R 5 AN o HIHERME D g L
ey, BRiZEAE, BHEEAR, Vv
SAEBEFLE LIRS LTS Il oiER
T TS E MR o 55N O ik RE o JH TR 7oK
ER A PR PR R oY

FIIEM 7 TR R o B BRI 2R B
= (Fig. 30).

BEBCEVWThLA— IV 7T 74 —i2 X
ST MY Y AMAELSIEN S hichs, TTHRECRE
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hg 30. Case 4. Bone marrow: The pu:ture sh0ws
peritrabecular fibrosis following Thorotrast de-
position. H. & E. Stain, x 400,

Ilg 31 Case 41 ﬁutorad:og,ram of the vertebra
a-tracks show Thorotrast deposits in the osse-
ous tissue, Toluidine Blue Stain, %400,

7 BB FRs by (Fig. 31).
@) zZoftolkzs
(a) iy
DCETSH b Y Y A E RIS (wet tissue)
18%D0.02mg THH, MMHEREL 0.005 rad/
week THz. L L AMFOCE [ ] WER
ORI B IRZRd S g,
(b) fifi
W 3si % bV w AV MEk (wet tissue)
1 824 90.02~0.33mg T3 b, Mk 0.005
~ 0.074 rad/week TH%. [+ |13 Rk
TR, — 3B ~20~30p % To/NMESY L
U Chifa b Bz, KErasiie, MESS#BRO
P& Y v hiciti§+ 5 (Fig. 32). = ol v 1k
PR Y v @R F OB E kT

HA R St 5378 264 8 &

Iéili! IE J!l.'

Fig, 32. Case 1. Aunoradwgram of the lung: a-

tracks show Thorotrast ingested alveolar cells.
Toluidine Blue Stain, %1000,

N

HThHs.

FICE R Ry B 2 KRR X b L
L a-b 7y 73 HTwW 3D RbNRE. o
A [ r ] iS4 L [EIRC F—d e P e
ENTWBZ EwmT.

HRBZ(E & LR By iciiiEL, /i eee
B, RO A, MR OR A  RE
HMOWFALENEECEDd b,

(¢) B

Bickd s r Uy AMEE: ILHHE (wet tissue)
1 £290.02~0.11mg T b, MEHREIZ 0.005
~ 0.025 rad/week TH % . [ F X BFEi
R L U CREB I RIERS AT, — Bk
Mille, PRAE LB $ea+ % (Fig. 33). # 14

5y

Fig. 33. Case 3. Autoradiogram of the kidney:
a-tracks show Thorotrast particles deposited in
the glomerular tuft. Toluidine Blue Stain, x
1000,
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BREABTIEECH po [+ /NMEBRL DS

no . HBZE BT EE< , ABREOBRE D

e, mEEENO [+ W%, mEFsEiEE, B

WAL RO MERE RO h 2 BECH S .
(d) &

BT % F U 7 APaE R R AL (wet tissue)
182 00.13~0.19ngTH b, ML 0.029
~ 0.043rad/week TH 5. [ b | 3T F 1138
B BT E & LT /N EREA#AIC TS 5
B, & EFCHe 5 H20~30p s [ b E
EhRDBND (Fig. 34). Iois, B 4

Fig. 34. Case 4. Pancreas: Thorotrast aggregates
deposited in the connective tissue of the
stroma (arrows). H. & E. Stain, x100.

wD [ b RFRESEET LS. B Y v
EEORHEOKEME T F ] WE»E\ . e
Y vAEIRSEE [ b ] v B ) Bk &k
THEE 2 bhTw5 Baka, BB HE
G0 [ ] FIEDTEWHTH S . T
ELTR [ M ZEBWEY v Ak 58
FED BEERBIMAERD /N v BRI KT 5 Bk
O[] %L BT B td ok Rile e
PR

(e) REEZ D OBEMERES

JERE, RS, MERRSSics Tk T ] Er
B AT 5 .

ZhboD [ ] OREIRF &2 B R 2 L
TRERAEE OWMARMRCER SR D H, —
ERRLTF 7w L/NMESE & U CHERRRTR R Ot ) v

Fsg. 35. Cases 4. Peritoneumn: A Thorotrast
granule is phagocytosed in the cytoplasm of
a macrophage of the loose connective tissue
(arrow). H. & E. Stain, x1000,

BB+ 5 (Fig.35).7cds [ ) M 0EL
WY VSEIB OB SRR [ s
v, Th OB TN SRE LR b
"R

(f) AR UL S

1) BTG : T EE I ENRCE T 5
BHREMMEA MR RS [+ ] BFROHE
RLAGERD B B it & BRI 18 5 R A b %
R4z Lk,

i) HUREE : HURBR iC 105 b Y v A P
VA (wet tissue) 1 2241 0.29~-0.59mgTH
D, HEEHEL 0.065~0.133 rad/week TH %,
FHEEME T [ r ] 2RI, B
8 firh 6 Pl Clila LRI O O#EE, WMok
IR, BIEC ST 5REED ) v BREE,
HEMEHOME, M r@Zdbhs,

i) &k B Rk s by v AgiEn
H#E (wet vissue) 1 8244 Dh 0.04~0.11mgTH b,
AR 0.009~0.025 rad/week T4 % |

ABERC [ F ) RT F fo i - Lo
AROEE oMM, KRS o #EPI R
CEM X5, 30~40n ¥ TOHEBLE Ll
fashc g+ % (Fig. 36). Bifdwc A ®icnt
B[+ BRRO10~20p F ToO/NMES RS &
na. AL LT KA iAok, B8
P, IARREMME OWER, DMEECIRE, B
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Fig. 36 Case 4. Adrenal: Numerous small Tho-
rotrast aggregates deposited in the adrenal co-
rtex with consequent advanced fibrosis in the
vicinity, H. & E. Stain, x 400,

e\ U SR B oo AR AE B O B AR E R 4% 3R
Hbhz . F/pANHRREE 3 6] GEFIS ,
4, 6) LRbhi:.

iv) B o b Y YA ST HER (wet
tissue) 1 €34 H0.04~0.20mg TH b, Mk E
% 0.009~ 0.045 rad/week T % .

A i [ r ] 2 EERR (Leydig's in-
terstitial cell) % -3 EEERC BT 5 5 i e
ELTEREND D, B MES - L CRHIENK
WA+ 5 (Fig. 37) . le ks AT H 5 psdia~o
[+ RFoREN RS hic.

v) FE  FETHREREASK (] ok
T, BRECHEEL FcoMEOE RO

(Fig. 38). L;:: L,ﬂ—*rﬁlltc M2 LR éabfphtc

AR [ gl iy 2 ERE 268 e %

&
Fig. 38. Case 1. Aut(:rachog,rarn of the uterus: e-
tracks demonstrate Thorotrast deposits in the
intermuscular connective tissue, Toluidine Blue
Stain, x 400,

W,

(5) [rAFSR P EABR

[ b 2N E X EREMCEAT HEE,
ARFRC T F ] oz b, Thidoich
e (TGS [ v ) W3R Al S hs o Lk
CHIBbRTWS . EHELBRBRAD, EFI, 12,
170 3z [+ s e X 5?@%1@;@%&
iz,

b [ r ] AT, RO K
HEDERAGTH D, £ RmBEEEBE L C
VWL HERFAC e ~B 1004 F TORND
[ h 1S E el B HR 0 BRE s MR ERAE K
TR rﬁﬂt L f_ Emiﬁi a aﬁz% (Flg 39).

Fig. 37. Case 3. Autoradiogram of the testis: a-
tracks show Thorotrast particles deposited in
the stromatous connective tissue, Toluidine
Blue Stain, %1000,

Fig. 39. Case 12. Thorotrast granuloma: A focus
of a large amount of deposited Thorotrast is
encapsulated by dense fibretic membrane, H.
& E. Stain, x 400,
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¥ s ST ,} iy /4
B7 Pt VMR

Fig. 40. Case 17. The surrounding tissue of a
Thorotrast granuloma: Numerous Thorotrast
granules are merged and have migrated into
the muscle tissue with waxy degeneration of
the muscle fibers, H. & E. Stain, %400,

¥1, LELEroRBofasgNey [r]E
B o MEROWEYH D, IRERENED 2
WIRBETEC B D, RS AR BOTREE o /NI
A £k 5 (Fig. 40).

feds, [ ] AHEEOEHD Y v fitiidgn
o [ b & Thic e S e sEs bh
fo.

6) REXR

(a) U v NEIRUY v /5§

[ b mAENEARRIE (18~274F) #ikl:
BV vAERO) YA OBE LTS e
i, FEFI 1 ~5 DIRELEHE DY vAROY v
e oW TRHEIIRE R T ioote. E2ER 6
~12IEOWTIREE Y VAFRO Y vl o
#Eh Tt

CHBREREY v AFlRO) vl ORA ET
AT [ r] REs RS b, BEx oz by
fEoTtwie (Table 6). #gic, FFE X[+
HRUCHAME LOBRECE ST, V V- fik
(i) SmaE) v @i, (i) peEws)
VARBERO (i) AR Y v f@ifEoO 3 Fhic
v, Ewe (v) mbkiR, R, B, Bo v ves
ko Z LA 2 7= (Diagram2 ),

(i) [ bl BEEEY v/ EE

Vv AEioRE e [ ) E T e B b B
UfEs#mchEdbhTwWBL0THDY, £8, A

1051

e
[+1:7-3

—

N

o
LJ)/J\/

—
A\
® Lymph nodes, of marked
Thorotrast deposit
© Lymph nodes of moderate
Therotrast deposit
O Lymph nodes of slight
norptrast deposit

Diagram 2: Thorotrast Deposits in Lymph Nodes
W, WM, R, M, OB B, BhE, ukeE, e
(ERBIREED ot [ b AZFEEzE Y v
HTRbID. 2hbD Y VAFilkF R B
REEKE CICIBRT 50, HB VK E TIc
L, RO ILETS. BIEEEL,
FMBEOEHMIKARTIERAGTHS.

FAMREAAC I, B L I T B R A IR B A
BL, &80 [ b FERE e b 20~30p
FTO [ b /DMEROWLHENRSRD. U v
DFBENIFE A LT A IR HE R O B M
B #8 ER o R FE A 11 5 B10p 525 400~
500 ¥ CO [ b HFEHRCIoTEEBRL bR T
% (Fig. 41, 42).

¥, EHCAKILEORD LIS L D LT
FTH0, THIETRIVE(L E & 2 Hh 5 (Fig. 43) .
F 7o Ui LR R VAR ) v-s@lliflo
BEPRONABN, chbixFEe ) v 8L bk
D, U VYeUpEIOBEIER Hhiow.,

VAN o MM EREOIRE, B, F%E
LI oTHEECHEL L TsY, Yo ol
ET RS OhHBETHD . FHOROHFE Y
VAR, HEL TRV ELIEEE LW
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Table 6 : Thorotrast Deposits in Lymph Nodes and Their Fibrotic Change

J Case 1 Case 2 f Case 3 | Case 4 Case 5
Localization of Lymph Nodes  Fory— i ~Th. | Fib [ Th | Fib | Th | Fib [ Th T Fio-
| dep. | rosis | dep. | rosis  dep. | rosis | dep. ] rosis | dep. | resis_
Head L1 retropharyngei | | +) (=) | | [ | | [
Ll. submandibulares | {—) | (=) | | | | | | |f
s | DO @® ][] ] e
Neck LL cervicales KSR IS SIS
LL junglodigastricus | (4) [ (=) [ () (=) [ (D) [ (=) | ; |
LL supraclavicularis | (4) [ (=) | (H) [ (=) [ () | (=) [(H) [ () | (™
Upper Limb| LI axillares | | | \ i EREEOIEON
L. phrenici | | \ ) | () |
LL sternales i i 4+ | ) | D | () | (=
LL. intercostales | f ) (U)W [ UD [ (B [ (=
T mediastinales ‘ ‘ ) | G | | D [ | =
Chest e hﬁ)ﬁﬂ)(H)(m)(w)cﬁ>(+)<—)(ﬁ>c+>
LL. prelaryngei RIS
L1 tracheales IS ISIIISII IS IEOIES)
|__LL tracheobranchiales | () | (=) [(+) | (=) [ [ () [ (P [ (= | | (=
|_LL bronchopulmonales | (+) [ (=) [ () | (=) [ (-0 | (=) [(H) 1 (= [ (B [ (=
"_LL pulmonales DT TE D TE T [(@E )
Lower Limbl—t" fr{sulnales _ [ [ B[ (=) [ ()] (=) |
Ll iliaci interni | | | |
fohe L. sacrales L (DD B[ [
avity I 7 |
LI. anorectales | | l | () | (=) | |
I LL. mesenterici u*>um)u+>m~>u+)( = [ [ [
Ll. coetiaci | [ | |
| Ll gastrici sinistri HH)HH)M+)H DD [ (=) ﬁ ) | ()
Ll gastrici dextri | (#) | (#) | | ) [ (=) I ) |+
LI cardiaci CHD | CHD | GO |G (A G A (G [ah [
k. | _LL hepatici LG L CHD | G [ D | G | Gl [ G [ (i | D | (i
| - pancremtolco- imwﬁm;hm;ﬂw;cw>xm>hm>(H)(H)(%)
LumﬂMd W@ W [ &M [ [aEh [P
LI mesenteric IS IS
S L1 lumbales CCHD () | | A T Tab Tap

Note : 1) Th. dep. means Thorotrast deposit:
(+) shows slight deposit, (4) moderate deposit and (#) — (#) marked deposit type.
2) Fibrosis : (4) indicates slight, (44) moderate and (#) — () marked type.

&= RS TS L 0 b, LIELIZERD DI b,
A5 Y Y SHTRA ERE AR TR X CORWNIL:ES &5 DR 1
PRTVBIES 22b LT L OPHO [ ]tk ) v AED—IC S R AT ¥ h SN

DENTHB LR, ) VAHREEEO [ 1) O HRoWEN BRohsioTch v, M
B E R WA T B b 2 DY RS A P9, BRI, S, WRBEWG, 84 b, BEHEY vt
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Fig. 41. Case 2. Lymph nodes of the liver hilus,
type of marked Thorotrast deposit: The paren-
chyma of the lymph nodes is completely des-
troyed by the dense aggregates of Thorotrast
and thus fibrosis has resulted. H, & E. Stain,
%10,

Fig. 42, Case 2. Lymph node of the liver hilus,
type of marked Thorotrast deposit: Hyalinized
reticulum fibers proliferated in the Thorotrast
deposit areas. Silver Impregnation by Pap,
X 400,

HTRONE. 2hbD ) VARITIRIEER K
TREERLTWAZ Ep%w. ElTiKAat
EFRAEO [ F ] b0 LT 5Ra8NEE
WAz Reh s .
M, ] oXkfaEBRkofs
HbamE A2 £ 5 e B 200 FBEE F ToRp ok
WA 5 (Fig.44) . Lo L, —E0WER % 7=
AR & U CRERERE, AR o P R R
BFMREND D, HDHIAREBCEEL TV-%
(Fig. 45). KHEO YV v 88l EdlassE
FEHiinL T b, ¥ Russel Body oHH]
BRDOLRB. VvV ASHO Y vARRROY Vg

N ; i '\5‘ .ﬁ-ai d . i

Fig. 43. Case 4. Lymph node of the retroperito-
neum, type of marked Thorotrast deposit:
Extensively destroyed lymph node due to
Thorotrast deposition and fibrosis associated
with calcification. H. & E. Stain, %20,

R |

type of moderate Thorotrast deposit: Several
Thorotrast aggregates deposited in the cortex of
the lymph node (black nodules). H. & E.
Stain, x40,

MlEEd L, oo ZdE, FiM, HELR
bha . fifEmiEar oty ¥4 & e —#ix
(] i~ E 0T ) v ERLTELLIER
LT A . gEOHREY vosilog s ik
EL, LIELWES2iE kot —Ha
B, HkT5n. ks, V) yAHNOmE TR nE
BEOWE, BERUE, PAZES D LIS,

Gid) [ b DELFY v/ R

SEo ] BREcEROUELRELRS
y, BAIEA—+FUCF TSI T —T [ ] K
FOFENVEY ShaboTh b, WER, &
H, Bk, A, BE, ETRE SE%.
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F1g. 45, Case 3. Lymph node of the mesentery,
type of moderate Thorotrast deposit: Intra-
and extracellular Thorotrast deposits are seen
in the moderately fibrotic cortex, occasionally
producing large aggregations, H, & L. Stain,
X 400,

Fig. 46. Case 3. Axillary lymph node, type of
slight Thorotrast deposit: A small amount of
Thorotrast granules and aggregates deposited
in the parenchymal cells and intracellular sp-
aces of the cortex. Fibrosis is not conspicous.
H. & E. Stain, x 400

SN, b, AGER, AU, RCPIERE, BRI v
vAEITRLBRS . AR Y v AF 0%k
D biiswat, ARG RO [ ] 8
WRATRCER S h 5 5, H5WIRTThE 1320
~30s ¥ To/MEBL L LTI i3S LT v
% . (D HITERRAE B O BB RHE D HRE A PEo T
WhhbodHb (Fig.46).
FEMAB OB AR, BEDHEREEDY
vARROBY, WEMEO #n, WO R
K, Ei, HEREVROhHBETHS. Ll
JAGROHRE Y v o JEEE, MR X5

HARE FHAGRE S 6% H8 o

Ry

h mﬂill A

Fig. 47. Case 1. Autoradiogram of the lungthilar
lymph node: Existence of Thorotrast granules
is demonstrated by e-tracks in the carbon ph-
agocytosed macrophages. Toluidine Blue Stain,
%600,

[P BRO~E e € v LE LidEDc
Rwbhs,

ks, i, [REXLY v @omERIELHES )
VAT R R B Ul A R RF v b
EEBLTWAZENF— I UH ST T4 —1
IoCEHERT: (Fig. 47).

BEDY vkt 2 b Y o alkEEE, %
R ) v ERET AERR (wet tissue) 1 g4 p
21.8~47 .6mg, HAHIR4.915~12.988 rad/week,
FEERIEE Y voEREC 3. Ing, HEGE 0.699
rad/week, A RILE Y v HiFFC1.230g, HiE
B 0.277 rad/week THZ. [ b HEAX HFEE
¥ CoRMMRE Y, SEE ) v EiBET4860
~16220rad, HREEEIRAE Y voSHIfET 691~ 872
rad, DRI Y v JIBEC 274~846 rad T 5.

e, Zhi Y Y AFERORENSL, #
BEAL DN Y v FiRRR E T e X5 SR
ENENT EpEHE R

(v) RBtkig, B, B, B0 U v /558

FabelR, folE, BROEO Y v, 4
Bo [ F]RF, B 2320~30p & Tods
Mgl O MRS L. s b, L X
VCHEFE O MOMBARAE B O B AR AR £ > (Fig,
48, 49).

PlEof@iEiTBab, U vAHRO ) v 4k
TEWTh, (@) Vv 5Rkold, BEMkoBE
i, Russel Body o> [HHL, “yk/INEfi D IEK, 254,

92 —
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b F1g 48, Case 3. ]Esophagus A large Thorotrast
aggregate is present in the submucosal lym-
phoid tissue of the esophagus(arrow). H. & E.
Stain, x 400,

l Fig. 49 Case 5. Stomach: Sewnral Thorotrast ag-
gregates deposited in the submucosal lymphoid
tissue of the stomach. H. & E. Stain, x 600.

HERETREND FEMAOWER OEE, (b)
PR [ 2k, 250, #3E, Ham)y
UM HHBERHE D WEFE S T S h B RGP B
i, (©) V) vABROMEORE, Hek%oRE
hz ) vATERROCMTHRRE RO (D) h
B AR O Lic S  SARMEY HET 5
ETrD.

ks, PEROPER [ ] WEY v Hiffc
VA 4 ORI S hicitodtER R bh b
DL, &[] kEFY v BTy v
HiOREDOKETI [ F | Erha B D Hickd
BTEEWZONTE Y, FlREOHBR IR
AERBRII . Fio, FEFS oMY v
SEAOHRE Y voRETT [ ] BRIEkHa D
BEEs 5o bhis (Fig 50).
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lg 50. Case 5. An enlarged Thorotrast ingested
cell exists in the intermediate sinus of a mes-
enteric lymph node, H. & E. Stain, %1000,

Fig. 51. Case 6. Thorotrast aggregates deposited
in the subendothelial tissue of a small artery
of the mesentery (arrows). H. & E. Stain,
X 400

Fig. 52 ste 5. Thorotrast ingested cells in a
capillary of the liver. Thorotrast aggregates
deposited also in the parenchyma. H. & E.
Stain, %1000,

(b) M&ER
B, B, V) vAfi%o [+ ] SEEEEe i
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35 [+ ] omERE~0ES, MmEBERO mE
PIECRIREI~D [ b | 3635, i EEo B Jk U R,
MR O A% & T hac ko T Ul M4rkes
st A MATHARERELE o\ Tk Bl i~
M, ZOX5EMEEEIEECEISLNED
o RO ED bR B (Fig.51).

Hiz, fEF 3 oMBEORER 5 o F oEHMmE N
[ r ] EM U ClEERA RS hi. Zhux
o [ ] omfTHEE B2 ESCBBT %
FiRcHs (Fig. 52).

(B) BHEE

KRIFFRNC I 1) 2 RERI TR b i - B ESS 3T
REAEHE 5, FFANMPIRIE L, B, g1 o
irsfiTthHs.

(1) FrEEE

FriRE s iE@ 2, 8, 9, 11, 1205fcR
bhic., K& JERIWATIEBRIIATSHY, W
ROV DBEAH AN K B € O BT il A
BT 5. mBE, B, B O B SRR
) VARIKED RS .

AN PR ¥ fok st ia s S5 iR
FCh v BB R OB Y RT 5. HED
BRSO — R EWTHD. T
o [ b ] AEEA R CER SRS, b
BUIEHIRESR AR F E b/ MESLE LT D AR
BhTwb. fok, —HolEEMkE 3Rk

Fig., 53. Case 1. Cholangiocarcinoma of the li-
ver: Several Thorotrast aggregates deposited
in the stroma of a well-differentiated cholan-
giocarcinoma (right upper), H. & E. Stain,
x 400,

HAE S AR iRt 268 8 &

Fig. 54. Case 2. Super-soft X-ray photograph of
a omm thick slice of the liver: Irregularly
shaped shadows are seen in the right lobe,
corresponding with the primary focus of chol-
angiocarcinoma (arrow). In the other part of
the liver the shadowsare reticular in form.

3 LSRR [ r ] W B bh b (Fig.
53).

thbo [ ] wErFoily) (B 5m) o
VIR R TR &, EEN TR LS
L, FofhoFHs X hikERE S VWX 5
Rz% (FE54). L Lok #een i
THE, FRC@ARCSMmL Tk T ] Hs
HIEES D FEF >TSS DRVE RS AP AR
AcE D ARB Rzt THDH = Edbinb.

¥io, WIEROR LI ERICE VT,
FFIRERETA: & BB B D EEX DN DS
o Bk D RARRE TR © R Ml HeAi g » N E
P, 79 v VSRS R aMEmTc s 5
hn (GEfl4, 5).

(2)  FF4#AM I E

[ #OREPY I ERE G 1 TR G, AR
ST CEERR 5 cnd ERIME & 2B OKE KB
SFRAEO BRI WL 5 W7, BRIl ok
v T HERAE S IR L kAR X D LS A,
Zofio ML L Lickafiic X 5B
R ehicy (Fig.55).
HEkEAe, h S o EHim g
e OEFERREC L o THE LR O THS. ¥
T 255 o N 44 D =E A xf 73R P B A o> A B %
CEAMARR oM\ REEN D bh s .

e 353 44 = A IR P B R ko G & TN
WBrEL, 77 ~F VICEUEEE L, fiffgiEo
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Fig. 55. Case 1. Hemangioendothelioma of the
liver: A large hematoma-like node is seen in
the central upper portion, with several daug-
hter nodules of up to bean size in the other
portion. A net-frame of fibrosis due to Thorot
rast is seen.

| ‘ “ ' : ; . - ' ﬂ

dm?& ¥ Al el

Fig. 56. Case 1. Hemangioendothelioma of the
liver: Multiple ovoid or spindle shaped tumor

cells attached to the distended sinusoid, or lying
freely in the lumina. H. & E. Stain, x 400,

FELWHGER S (Fig.56). Toks—if oMl
[ b SR o MESIZ B L T i, dioe, &
TR L& FEM RN B ch B L E 2 5.
¥, F—EFOFOZE 2 FF-cHl#Ee Bl o §i
BHRE 020 L5 20 h B R8P SR o B AR L
FOEMMABR OMERIERE» F R S hi.
¥, HIMBPEREOFEAE Lin\ W ER (GEFL S,
9, 10, 11) T HEPNRAMMORF WM T OE
AR O YRR R A R St

ok 5B R, ks 5 RUGHEAIREN &
fiE L EBIRDO b D L 3EZ 8L, [ M ] RIS
OFEVCE, TR U UG RS R8P B i — 18
PSR SR 0 — A AEP B2 &\~ 5 —d 25 b
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wERITEELBRS.

@) BRE
BABEMN 3 TR, AR
THY, MRERTHS. HIRMCZIKEE, ik
AHETHB, EBIEHME, i, FF, B v v
CHETS.

A LB RSE A EcH 5 |
JFRAMEG AR FFEBHEMC 13 3 2R o
[ bR BV NMEROWERRBD RS . L
URRE L FFEBE & T3 [ ) B olEtns
%, REETR [ ] 2EEmRPciEL,

Fig. 57. Case 3. Primary focus of osteosarcoma:
Thorotrast aggregates in the parenchyma of
the tumor are seen in the left. of the pictu-
re. Osteoid matrix, as well as newly formed
bone tissue, is seen in the right H. & E, Stain,

hirle {‘_ - .‘ .-C’&:' dRCTON e

Fig. 58. Case 3, Hepatic metastasis of osteosarc-
oma: Thorotrast granules and small aggregates
are deposited in the stroma of the tumor. In
the tumor parenchyma, however, there are no
Thorotrast deposits. H, & E. Stain, x 400,
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[ b AT CEESRE L EEXONREHR
BT 55 (Fig. 57), FFEBETI [ ] 13E
BT A FRD bR, EERCE
L, ISR oEA & Rk ki [ F ] 28
MERCERI Ahbhi-tEXbhAFTRYET
% (Fig. 58). TokEIEMBGEEEHEG To b
VU AP EIIAEMR (wet tissue) 1 £3410.02mg
TH5.
@ = =
EFISTRONHL [T ] oFURATEAK

gland: In the left of the picture medullary
carcinoma of the mammary gland has develo-
ped, and in the stroma at the right Thorotrast
aggregates are seen. H. & E. Stain, x 400,

iL_ - __.“‘ T R -

Fig. 60. Case 3. X-ray photographs taken 24 hours
and 24 years after hepatolienography:
(Left) After 24 hours. The photograph shows
dense diffuse shadows corresponding with the
liver and spleen.
(Right) After 24 years. The photograph shows
a retiform shadow of the liver, a dense shadow
of the spleen and numerous dense nodular
shadows of the intra-abdominal lymph nodes.

HAE 2SR E ot 268 %3 %

FoTRE LIS OTH S . AEFZESEAN
B TH Y, [P WEELIR DB T
5. EEMRAECHEENC [ ] BRI RN
BN BdohDb (Fig.59). LrL [F] ok
B AR U FLIR « B HEAEL, o
7y OFLIR LB IR, IR D Ak TE
Xz bhtwz. /) AREREEREL Roh
5. ¥FARoOBEACL SR [T ] BREo
#MAFELEL, SEeE&cHEH BEhsn, HH W
SR Yo TER IR TW5.

w) & &

(A) [hrA PSR OEERREU ESSHIK
HE

[ b AR ERRECL s REmD [ ]
2, Bt osd  oBRcBFEL 52
FRRIETHLME LIt THA . ZOEEMR
BT % foabic [ F ) ol & BRI o\t
ERTS.

1) kB PSR ] OHE

[ b ofER & LTilko L onEFbhn
;5212)80)215)238-) i

(a) FRic X %HkMm

Bf— B (**Th FoOviifd)

(b) BT X »HH

FF—Rait—p (¥*Th ROIRELRE)

(c) MRz X % HE

fifi—0F % (*20Rn)

[t ofeity, BAEEY A UA B %
$, FREBITERD TR L e B 2 & hs BHI0sDIn,
PIRPEI QEABR 1AELIPD L8P GEA
BRI teairbhs,

mEAsEdt : [ b ) EAR L EUACH 2BE O
[ ettt Ehs z LB bEshtw 5
2P, o BEMEEE D, FEEZo @A~
AR T Hursh et al®®% 2 fla#iE LT\ 5%
CBER. FOE 1 FIEARITAURIEA
B 0.7%0, 82 MiiEA% 108H IR iEA
o 0 1% mgE S hic LB Eh 5. Pl
FERIRC L0 EL, ReXbb o0
10~ 100f5CH b, R X5 fed i
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mERHER : (1) R X 28R T JoR2 5
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Toz e [ M ] oXkilas o o ENR
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LEftEh s v o LEZLENE.

(ii) B X A3 ; Stenstrometal2!9)216) 133
A 6 RO T4E H ofER TR 2Ra I
WAL W5, F, FREERACo [ %
PO E LB ROBELHE S h T\ 529,

ZDZ Ehb, F-oir—RoER e X 50 b
OISR HEE S h 5 |

(iii) PRI X % P il 2y B R X b
2RnpIC [ F | 28HIk X h s = &1 Stenstrom
et al2l®216) Trwins® sz IoTHEI R TE
D, Norris et al®s® 3 22Ra ¢ fiic ko 4
T 5%Rn D70%75, W X hEtEhs 2L
T3,

AR 5T BT, BEHREABRERIC X
D TPEORER O P IEAE U T Il D 44~46%
DMER AR LRSI h s & B B b
WLz, fEoT o h bl o 2Ro o—#fi
MR X otHiltshs EE2bh5.

(2 TrRFZ M OBEBRNSHRE

MERICEAS I [ ] oXFEa»EEA
BEoCH, M, B, Vv @ichETsc iz
BER B e Licht, Zh bEBERFEE 13
LMD [ b ] offikEE s L, Eelc
@.151:30,“70%, 183)192)1193281) Hg‘q_ 25,..,__,50%16::115)188)
1923 R .ﬁﬁ 5 ..._,20%80)146)192}-@35 fj s %% @*ﬁﬁ'@
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VOTHRMNT B, ok, F, B[] BHERoHSERL
BETIE 6.7t 1~1 1 1140160192219230259) ¢ 3 m 5
N, EFEoMEETIR 2.08: 1~2.7: 1 ¢ o

(Table 2),

DX ASTEEMC XoT [+ ] oz fie
KRERZEDOETBHERE LTROFMNE X bR
%. 1) [ F]EAOE LT LT mENEH 2
By, ZoORHENEARDI~0S RS
ENHBH, 2) BRI Y valli~o [+ ] BT
mAKEL, B, BT ] fEERzhic roT
EARdhs. 3) Ao [ ] S EiEEc
A OHERD D, FORENRL DD 4)
RN B R B O YR e ko b 5 = LT
H5.

W [ b | =Pt Lot olkge 7 ol wac
DWTRS &, BARK» AR [+ ] EARO
5~62% NikAFT B Uanl, 10450 k%
RETEG ASM:EEEFD <3 T b s
T AW®ES - Hursh et als® 3, {84 1
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(Table4).

o, b iSRG 31 5 E A MRS
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(B) [rA MR ] ORESE CHIT 586
BI5 TR RE T U ML

[ b ] SRS I L et E s ko8
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% [P ] OBRRWIFRER O 2 e ff 5 ik
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nbhs,
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A Summary of Histological Changes in the Liver during 10 years after Thorotrast Administration
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MR Y v fTHERREEY O Th Dt
5 REABHC Lo TR E RS ERAD.
ks, Zh DEEREIT 1T 5 L E
HTEWRTH Y, EBEOHETRITEEE (FE
HEFE) DATCIET-T 5. Table 8 i JFiR#EL I X
LI HEART.

(2) pe:

[ b J FEABE 104 R o i D3R INFAYZE b % SR 2
B LT Table 9 12733

[ EEAKS Y A~ 1 4% CilnRiR
CEM S h CECHRRENCU & A 3 5.
Fotk, []) BRAMRonE, oMk
M X AFEROBEYEVETZ LT k5T
I, PR, SR TSEA~BET L. 20
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Table 8 : Death Cases due only to Liver Fibrosis

Amount
Latent
Sex | Age ‘ Period g{ Tl;or- Method Investigator
Gyr-) st
i | (ml)

| M | 56 | 18 36.4 | Hepatolienography Shimauchi et al**® 1949
2| F | 41 | 18 ~ | Hepatolienography Kawaji et al'® 1953
| M | 57T | 17 /| Angiography Brunner®? 1955
4 1 F | 58 | 24 P | Hepatolienography Tanabe et al®*" 1960
5) | M | 61 | Ve Ve | Hepatolienography Tierbach et al®®" 1960
6) ‘ M | 49 34 VZ aoglography, lover Tierbach et al®™ 1960

|
™ M | 37T | 14 S Cerebral arteriography | Nicol'®® 1960
8 ™M | 54 | 2 |, | Angiography Tamura etal®*® 1952

i - : Mandai et al'™

9 \ M | 46 22 / Hepatolienography ‘-V:?ari:b: ; alzsalxg%M
1005 M | 60 13 ) i‘}gggog"mh% upper Wagner*® 1962
w| M| s 19 y aAngiography, lower Mackenzie et al'® 1962
12) F | 29 25 Vd Cerebral arteriography | Saitoh et al'*® 1963
13) | M | 42 | 18 Ve | Cerebral arteriography | Author’s case (Case T)

e Angiography, lower Kasai et al®® 1962
4| M | %5 20 e limh ’ Author’s case (Case 5)

| | Angiography, lower Yakazu et al*® 1963
1) | M ! 16 21 10.0 limb Author’s case (Case 4)
16 F | 54 ya yd Author’s case (Case 10)

* Carcinoma
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Table 9 : A Summary of Histological Changes in the Spleen during 10 vears after Thorotrast

Administration
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KebobHsn, HRCRG-Shd, [TETEg
DFTRZEL, MEML, ERLEFELIBLOL
8EUTOL LA,

FMSEAN I RSEE [ | B el X
DTRIETEECEER 2 D, BOBIETFHBA Y
HELTwA.

(b) FPAEEELRHELT : Stemmermann (55 2
f) 29, Morgan et al¥® ZEnEma - uc @3
5.
(c) BERCRAHE(LEY : JRR M (B8 1 HD®, Su-
chow et al?'®, Hieronymi (&5 1 FD™ M DIEH
NZhET5.

EABEMEEEH,S 0, — MG 5
5. WIRANCIIERS FHELIcb b b, JEKLE
LOETH, EREL20ZM1E 3008 F TTH
5. SIS S T F ] Peaas
WS BERO bR, L L oMz jBT 5
Lo [+ ] AR FEEAREEL X v g
784, IR O IR D T R R T
5.

WA PR DR ERE S DI A BT 5 .

T > B A SRR G O SCBR G 5 5 T 8 o> ) B
LT oHAe2FicownwTab &, 602 UTaLdko
BT b, FWELHEDHR S (Dia-
gram 3 ),

AIRATCIL, B 2 DS S o E
BROBEHNAOh DL 0E T4 TH D, HiIE
RO B2 L BEE D 2035 B H ol JRE L T
5.

AR, M, e RMEEo #iaoZzs
tk, HIE, WAOEOMBBIENEWRoh 5.
—77, TWEMBORIE, —Y/NoEkLSoRE
BELREDHND. Z0Z 2134 OWgEE X
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[Weight of spleen

Diagram 3: Weight of Spleen in Chronic Tho-
rotrast Injuries,

Note: The organ weight of the spleen in this
diagram refers to 42 cases taken from this in-
vestigation and literature. Cases where the wei-
ght of the spleen has been affected by other
diseases has been excluded.

"D'C?E'?Iﬁ ‘3-}}’1—136‘ ) 18)-34)117)214):281), %‘iﬁ@ﬁ%]ﬁ
BMbohe—¥3.

T, MiEMEexs [ ] BERECChbH
MEAIRE DZEME, BB I O HIRERIAE D HETHLE D
SO MacMahon et al'®® &5z 1T
SRTE D, PEABSF RICHMENERETH
BELTWA. FHHIHF W 2 h O RS HEAIEP
FEORED [+ HFRCEENIGLTWSZ &
ZHbBMZ L.

M O MR OREE, B, STk
2 DWENH h12026D Tesluk et al2s® (31
IR FEDFAEL DT\ D . EF L ARERFTR
. WIETROBRZRO Y A0 ) v bk
g [ b FEER OIS & L 3TessiomE T
BT/ A

IO (LR EEROMEY b b L, B
52 B O JE 2 oD R OV BRI 35 1) B 2 FE M D
B 24T 5

e, BT REMEOBER O E o
B, BUCHERIHEPIBAE , mATHIEREE, v v
TTHEAREREE S B O e BE 5 i SRk, T b
MR OEAN A X — v CHBLEZ1D. Z
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FHONFCE 5 mERAELE - h b AL
DORMEBRELEZ OIS,

3) BHRUBET:

FEARCX [ F e & L CEARa g
SNTOFAMEAMTH. LhrLehicld
B 5 2 2 MLRZE LT ERD B IR 307880 g
il A [ ] WEIREC oW, Looney
et al'®LO 3y AR IMEDREFIC [+ ] RN
R R OSERE NMES OB NEE, B INSE
FNOEEERD TR D, BHEOREFTL FE
OFT R A5,

2T, BN THREER ozl +
1HLBRECHMBABHZT R EE LS.

@ %725k & L€ MacMahon et ali2®
Hieronymi™ &3 E#fiflla, SR, #K/F
MR O ZzE MR oW L HE L TwBH . —F
NEEE D8 ) Federlin et al#®’, Wethemann?2ss>
FRFTN s ST %, Stemmermann?®
VEAIAEARAED [ ) SRR OV BA B b B 1
P, A BT R BERA RN D T v
5. FHELFARIET RS,

HRERRHEREWBI L Tik Johansen®® ni#fif5yid
D03, ABERGIH OFEG] 7 TR R I B fEE
RTOWS. Zhix [+ ] oBRiEaE» S sk
ORI LT b LR EELBIS .

WRECKT S [ ] Wi *Ra LIF ok
FEAREBVC AR & o O3k B Tod il iin+ %
EEhTnH1E0  BHRIME LTk [+
WA OIE I, AN, Looney et allls»119)
PO EAREED REIEE RS TnD . HE
BRGITIREEE~O [ | G iEmET 52 L
SR, B olBIEREiRD bhvishor.

1) ZofbolEss

(a) e

Hursh et al®® = ¥ iud, Dol b 8eis
HIAAE (wet tissue) 1 2240 h D v 4 0.014~
0.023mgTH 5.

R oM AZ L & LT MacMahon et all2®
RO O IBATO B o 4%, /g
BB ORGSR COBED V) v BRI O TE M
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BlE, MEEOWFLROCHHEGEOMELHRRL
T\W5H%, foFfFeEs 2 £l Mk
TWEL T2, EFEOBWRFITIMAM (wet ti-
ssue) 1 &34 90.0202D + V7 AWE R THD LA,
RPN HMRT R85 hinpsoiz. #uz, %< o
B& TP DB ilicflizbeie c 2w
EEZbhS.

(b) B :

REEMIONG » V ¥ AP35 E% Hursh et als® 33
FHAK (wet tissue) 1 234 b 0,045~ 0.062 ng,
SERRAERE 0.07 rad/week LIREL T\ B, &
MITEE OB BT 55 @ (0.02~0.33mg,

0.005~ 0.074rad/week) 2T\ METH B . @M

oo [ b WEESA e, KEmamie, i
Y VAEIETHD, [ HEloRkE X1120~30x
PTFtdha. Lo, ] EREROS LA
R EZEMR L TWBDT, A= 5o+ 75
7A-LIb it v g, [ olEBEEC B
5. O Lkl st s [ ] obET A
PREB S hiEroteZ xBTS .

[+ ] ¥ #o< MfZE L & LT Hacken-
thal®® 3[R FEY 7o iSRG 4 , MacMahon et
al?® W /NRET ROV BE D SER G © &R
OWFLZHE L5 . EZBLABORLE
TWw5b, Zhb #iHZEbo gAicis Nielson et
al'™® 3T 225 [ V] BFEGCIS L
DL, IBEETHZ 2Rn ORI X 2HE o
CHRIHLDENELLRD.

(e) B:

[ X aEEER, i) nEEFScrs
EHRfEo—H Lt B Lo, i) WTHEE
TEMC Lo TR E % 0 L XG5 BERH
5. FETRAHZC O WTHRR, HEronTiz
EMEE OE TIN5 .

eHfEO—H L LT OB L, Bichner®
28 [ b mMAEPREA BB ARG R O RIS A
TRl + 12589 T\ % . Fic Hursh et als®
WREARRISE D SEFC Mk (wet tissue) 1 224
DD Y v AYFEEY 0.02ng HELTED,
Suchowetal®'® 3 154EH# 0 SEHIT 0.018 mg fE

HAEFHOHRFE B 5268 H89

/TS . ZHOBRRHITEH 2 ISH0.02~ -
0.11mg DfExE . HicBHAMERE1T 0.005~
0.025 rad/week fREF 22 Hhb.

PR, BRI B o [ ] kg
WTEEEL WIS T hs oo 2t HHITF OAH
A EER SR, —ia R R O R Mg
EEOOR T, FERE o die DT o/MESL L LT
WHELT B ExTbis.

FHAMZE (b & Lt MacMahon et al!2® iR {14
VERER(E @ fili Tk, focal collapse T U8 A i
i, MEBEDEW OZE MR O R HE OB %
WEL TS, EHEDBREHFCTRE ) bRED
TR,

(d) JE:

FEDHRD + U v A% Hursh et als®
URFAKR C(wet tissue) 1 2340 0.04me LI|E LT
D, FHHOBEMTH0.13~0.19ng DI F5% 3B
Lic. #ocBEofifiifir 0.029~ 0.043 rad/
week BIELEZ LD .

@D [ W5 o i NS e
DIEBRIIE DML BB . EE BRIl
PRFR RPN AT 5 & L REEBI LT
E7z, ANV B T ] R LTs
v, BBV v iRV o JF B NSERTRE SRS
RS-, oMo [ | ok
WA R Y v AT, B v BBIL- 2k R
Vg- .

(e) AR R UHEREZ

1) BT IEG ; BT I 38 R B 5 /il
fangvoc, YR [ ] EEOFENEL bR
S, TOREET AR i, B8O
[ b WEOFELRE L TOHIBE .

FHHEIBEROICRNFAMRR [ ] By R
WL, BTFEEwRTE [ ] e gEB L 48
To.

1) FRRER 5 F#H I 305 BRI o +
D APhEE S LT, #EE (wet tissue) 1 g4 b
0.29~0.59mgDfEX 57, ZDfiX hEET B L
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ZEqk & LT JIIRR o v i - e o s,
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Dahlgren®® 3§zt L <5, —i
R X 5 FREOBBE (L E L TRlao%E
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230TED, bR [P XA LPDS
T LSRR,
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5.
ZHOBREATS [+ ] BROFEROHE®
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iv) 231 ; B Y Y AW, EE
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week TH-oi-. Bk 5 HEZELE LT
Baserga et al'® |3ZBHREVEN T B Y v A0 FLE
HIEHL T30, AFELERsbhitwEL
TWw5. LA L Suchow et al'™y 3 !/ JChl
Flxi@d, 2o, TORBEOMEMC [+ H
B AL o REMEREH LT 5.

0 BRI MR BdEo TR0
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v) BREOCTFE ; PRROFERBT B[]
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(1) UrNRTHEBIE Y v NREGEL
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e ) v flik GEL LTy v D wilE-T
A L Yater et al®20 Thomas et al282)288),
Fleming et al*® - roCiRffish<wa. H
b, [MxeH0 ) vAfioF ARk
TS5, LHLEANCEENTHD, £ v 0
floWHEROZE I Te L, MBS FE .

WA 1~ 24ERFED LM, B EESo
) VARRETRERS S T b ] EBE Fh A B
B F AR TEERL Shic) v AR
bhd kdwns. BEcBRpee®, 1|
e, HgEie Y v gifg st %
HU7Zbon@bs5NE ., ftoT@MgTciy v
SNEIOFEML T X B [+ ] R oEN 4T
5.

— 103 —



1066

XoT, EEX ] BEEECKST?Y v
SEID [ b ] WHERE & 2 huc b 5 M b2
RBICHIT, JELH D) v fi R BE
Lic. TORERIAL Y v x| R0
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(2) MmiTHBE L mEREEEL
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VARSI R B AL R (BT o5
Ths.

CCTHEETARE 2 EREARRCE VEIRE D
TR 10~40ml FAOBHBETE, BHhci
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IF, BELEEFY vogicE L T 5.
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B, Bobo) vipkoBBEc X otk Lk
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[ b ] X 2 BHEEE G EA & RETAL 2
e BER S B 0T (Tablel), (1) MmN
EAZ X BH 0, (2) MEMREC X 5 3 o,

(3) FEEPEAT L% Oy TR 5.

1) MEREAICL ZEEEE

[ b MEREA K EoT F4E Ui EREE
X, BBGIROEE DB IR T S
TPl koY, BF, M, B, BE OBIEEE, N
BECHAET % (Table 10~17) . #RMIEL 3.5
EPBMERE D, KT~ 265ETH S . [
ORI ENFEEES TH b, MEPHEAI Lo
TETHERET 081 %% Hbs. chb [
MEREAR X 5 FEEEES O 5 5, FFHiE
PIEIER1961 (32.2%) T b, D IFEHE
B oBENRERCI L TRERERTHS .
W FFAEAEREE, FEEESO 1% BETHS.

B IMBOHOIFC [+ ] HSHIP R 3R

AOCAER L, M P B A o B8 WA 4 o
M BB ORI 25 2 b h BT RERED =
B3, FIRETRRT R E 220, Mobiust®4 4, $i
LT3, Shb oM Ak iEo 5
HEHERPEY DD EELBRSE. DX 5T
[ J BRI R L TN RIE TR
B REBERCHRER LD . HETHHITL
[ b EEAR XoTRE L EEEE, 8
HARCET 2 0L LT, FMFNEZEO iz,
Jgio> Giant Folliculoma (Gardner et als?), Ka-
posi i (Perkins et ali69) T8 ) v2ffieo Ho-
dgkin pyfifi (Verner et al?®) ¢ 3 & $gigH Ik
5.
wie, [ b mENEAC X2 FELEEED 5
BB E\ FEER LR T4 o & UCIFREES
Bl (42.4%) 2 B 5. % o FFEEES & o T e g
PFEER LT 1~34% Th 5 D¥0,

PR D FEBFF oo v T, B RD
Matthes'3213D 33 FHGHE(LIRIC 3\ C TiFEIRIED
HED BRohs o &b il ThbH & LT
5. FHEDIBEGIT [ b1 T 5 RS o
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Table 10 : Survey of Malignant Tumors due to Thorotrast Administration
Intravascular . Intraductal
Orean Classification Injection ‘ Extravasculation Injection Unknown Total
g of Tumor In Out of | In Out of In Out of | In Out of i
| Japan | Japan ’ Japan | Japan | Japan | Japan | Japan | Japan
Hemangio- o | | ]
endothelioma ‘ 1 9 : | [t
Cholangio- i % | ¢
carcinoma ‘ 1 | . L 3 I 2
5 Hepatic cell
Liver P T 1 18 1 20
Unclassified 5 2 L 8
Total 13 46 1 6 l | 67
Kaposi
Soleen sarcoma 0 1 "
ple Giant follicu- 0 1 | 0 0 I :
lar lymphoma : |
Osteogenic | |
Bone | 0 08¢ 1 0 |0 0 ot
Lymph | Hodgkin’s |
tissue sarcoma 0 1 E 0 0 1
Bronchial | :
Lung carcinoma 0 4 | 0 2 6
Carcinoma | 1 12 |
Kidney | Mixed tumor [ 0 1 | 18
Sarcoma l | 1
Pancreas | Carcinoma 1 | | 0 0 | 1
Intestine | Carcinoma 0 | 1 | 1
Retro- | Carcinoma 1 0 1 }
Perito- 4
neum Sarcoma 1 1 |
| Pancreas | Carcinoma 1 ‘ 1
& Kidney,
Prostata | Carcinoma 1 | 1
Ovary Carcinoma 1 I 1
Fibro- 1 i
Extra- sarcoma |
vascula- - | 3
tion Neurofibro- 9 |
sarcoma [
Meninges| Meningioma | 1 |1
L_.S.E:imal Carcinoma 2 2
Paranasal .
e Carcinoma 10 10
Eohe | Sweoms | T
23?“;_?;1 4| Carcinoma 1 3 4
| Urinary
bladder | Carcinoma 1 1 2
& Vesicle
Sum total 72 3 39 10 124

* Injected into liver cyst
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Table 11 : Liver Cell Carcinoma due to Thorotrast Administration
| Latent
Sex | Age | Period Alz:gi‘)m Method Investigator
- I Q)
1) F 83 | 21 [ 80 Hepatolienography Matthes'®® 1954
2) F 53 | 20 I 80 Hepatolienography Matthes'3t 1956
3 Ve ya 21 ' yd Angiography Fruhlingetal®® 1956
4) M 37 12 / Angiography Lauche!® 1957
5) M 37 13 | Ve Cerebral arteriography | Federlin & Scior'® 1957
1) Batzenschlager &
6) M o8 11 e Angiography, lower limb Wilhelm!* 1957
2) Gros et al'™® 1960
1) Mizuno et al*® 1959
. Kitani et al®®
) M 48 19 Ve Hepatolienography gg E;;;ilklaeetaall.ﬁ] %gg?
4) Author’s case (Case 11)
8) F 48 | 24 A Hepatolienography Morgan et al*® 1958
9) F 63 26 Ve | Hepatolienography Mébius & Lembcke'® 1963
10) F 44 29 S | Cerebral arteriography | Freese & Kemnitz®" 1964

HEROPHEN R 0B S h A B AIR SR D bR
o WR RS A e 1 FE B 4+ D BYiE DA ZE (L 23
BIEEEPELL.

T, FFEMt oz st 2 Mg » R4 L
TEMWEE & L ¢, MR EBSE (Wethemann
#9), B, BERASMRE CNERMD), |RiEpE
(Krick et al'®?) &337% . Z0Z Lk [+ Mo
BRIEAR X > TN & A e 57
etk R,

EA oo A PN SRR IS B O L S b B S L o
Db O & LT FFfifaforr, FER OB o Bif
FE50, BRSO @E»H5H. chbOEKE
BoRAE LT [ ] oo —kiy s
X HHaoEE A ELLRS.

¥t, [ b EEARCET 5ERBMOZEL
LT Mo BmBko B, BEO /M
91\’ tﬁmﬁliﬁﬂﬁss)?)86)113)%73‘1;*&% g h-c L 5 Z) .
L#L Rigler et al8® 13 [ | JEAK 2 ~3 4
TIHMER RLEEEFRBCETSELTW5.

M 3517 5 KIS MAF T oW TXS RO
EnH % . HcBacker VI E AN I0EL K-
FERF 222(71% R4 L, 24%1<4000LLF @ = ek
DI9OG BRI Y v BRI H B LHEL TR
D, BRSO, FRREEEE TS,

B, [Pl weksmgERE LCHEE T
BE , BRI, FAERBERE #BE S
T\ % (Table 16, 17).35# L BRE & OILFH
FEHOT —flo BEiERFEE R TS,

e, FESoEmERE~O [+ ] T
FTROBREYAEE L b LI EERES Y G 1E
A DOMEERY b,

PEoz &b, ] MEREACLSTAE
T H B & LT () HEARERES, (b)
EEEEE RO (o) [ ] B o—RIIlE
Aw ks &L bh2EEERO 3 ErFEETS
EEZLRE.

(2) MmEINBHICK 2 BB

[ b MEPEACER L C—ifas AN iR
LCRpRERC L, TOoBREEEL L CRHE
Moo [ v ) B cdf iz vl i ko
THAFEI R EN 5 = L 1% Wachsmuth??,
Haage et al™, Fleming et al4®) Z:8707197)128)225)
CIXoTHESh TR Y, HED 4fxRnic.
ZOX 5T [+ AEFE b ~20 BRI B B
FiE o, LELIE o ks M LUARA
HAk AR U COBEEREESE, FAEROE, IRERRE
%%E E-gli ‘ol f;«lwsuns)uawsza: . ._-ﬁ . i ;h’ 93 BE]%iE
PEMZE A o U IE, SeaErEs
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Table 12 : Cholangiocarcinoma of the Liver due to Thorotrast Administration

Sex | Age %ed:for::'l: | Amount Method Investigator
or.) | ™D
(A) Intravascular Injection
| ) 1) Watanabe et al®*" 1953
1) F 40 11 Wi Hepatolienography 2) Nakano et al'®® 1956
‘ 3) Okinaka et al'®® 1957
| 2) '™ 39 20 Vi Hepatolienography Heitmann™ 1954
[ 3 | M 54 21 Ve Angiography rrossiord et al®? 1956
4) | F 52 23 0 Hepatolienography Matthes'3! 1956
5) | F 45 / v Angiography, lower limb | Roberts et al's® 1956
6) | M 51 20 . Angiography, lower limb | Utsumi et al?'® 1958
7) ! M | 50 20 S Hepatolienography ig ‘&l::d: tetal;;jlm: %lggg
8) M 61 16 10—20 Angiography Hieronymi’ 1958
9 | F 47 22 s Cerebral arteriography Gardner & Oglivie®” 1959
10) M 35 25 Vi Angiography, lower limb | Kishikawa et al®® 1959
1) Mori et al**? 1966
11) M 45 21 7 Hepatolienography 2) Tsuya et al®® 1963
| 3) Investigated case
| ] (Case 2)
12) F 59 18 VA | Cerebral arteriography | Aizawa et alV 1960
13) M 58 20 Fd Hepatolienography Stemmermann®'® 1960
14) F 56 20 pa Hepatolienography Stemmermann?'® 1960
| 1) Uematsu et al*" 1660
15) M | 46 18 4 Hepatolienography 2) Uematsu et al®® 15960
3) Uematsu et al®® 1961
16) M 61 24 75 Hepatolienography Kohoutek & Novak!"® 1960
1 | M 39 15 P4 Hepatolienography Suchow et al®'® 1961
18) M |46 19 V4 Hepatolienography Ogawa & Hayashi'® 1961
19) M 64 21 34 Cerebral arteriography %g %ijl?:l:i%r;gﬂ::t alt® %ggé
200 ! F rl 55 23 rd Hepatolienography %g iiﬁ;;lgfg,: f::‘!;l‘ ;Obécase 1192(;1
21) M | 62 25 18 Angiography, lower limb %g i}:lltli;?ra’:as;ase (Case 91363
22) M 48 16 i Angiography,lower limb Wagner®® 1963
23) | M 46 23 e Cerebral arteriography Author’s case'? 1966
24) ! M | 45 24 10 Cerebral arteriography Author’s case'” 1966
(B) Intraductal Injection
D | M | & | 15 | 200 | Local injection toliver | pogrgy of apo 1960
(C) Method, Unknown
b (5 w] /[ 7 s
2) M 54 Ve Va Vg Tamura & Takeuchi®*® 1962
3) M 48 27 /S S Tamura & Takeuchi®*® 1962
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Table 13 : Hemangioendothelioma of the Liver due to Thorotrast Administration

Sasi %at;enci Amount
ex| Age (eyrrto) (ml) Method Investigator
(A) Intravascular Injection
1) Endothelial cell | i .
) sanrcgm: 1l ce F i 70 12 75 Hepatolienography MacMahon et al;;;.?
2) Endothelial cell :
) sar:-cgm; Ll F ‘ Ve 3.2 20 Cerebral arteriography | Silva Horta®® 1953
3) Hemangio- : |
) endof‘}?e‘i‘i‘igma F | 63 ! 14 75 Hepatolienography Liidin» 1953
4) Hemangio- i ‘ Angi wi
endothelioma M| 4 ‘ 12 4 li:?ﬂf’ﬁogmphy’ fower Fruhling et al®® 1955
5 H - . | " .
aasie M ‘ 56| 14 ’ /| Cerebral arteriography | 1esluk & Nordin ™
| | ) 5]
6) Angioblastic ' .
) enc‘{gothesarcoma M | 46 22 ‘ S Aortography Silva Horta*'"' 1953
7) Hemangio- ] .
retizulsns J M | o8 . 24 S Angiography Caroli et al** 1954
8) Hemangio- ol ) Aneiog
endothelioma - | 7 L 7 li:;l'fgography‘ fower Ghios @t gl 1955
9) Hemangio- ] Hepatolienograph y i
i [ _ P 1) Serizawa &
endothelioma F| 48 24 7 Y ? ‘Mi::.c:qgﬁi‘“” 1957
2) Arai et al® 1957
3) Mochizuki'*® 1959
4) Tsuya et al®*® 1963
I §) Investigated case
. (Case 1)
10) Hemangio- [ | .
endothelioma M| 49 | 15 | /| Angiography | Hieronymi™ 1958
11) Endothelial cell . B
e M | 61 24 75 Hepatolienography ’ Grampa et al® 1958
12) Hemangiosarcoma .
M | 49 13 80 Angiography Rosenbaum'® 1959
13) Hemangio- .
) endothelioma M | 52 23 2 Hepatolienography Looney!'*” 1960
14) Endothelio- .
angiosarcoma M | 49 12 P Angiography Gros et al®® 1960
15) Hernangio-
) endwotheglioma. M | 48 20 Ve Arteriography Schreiner®® 1961
16) H io- — S
) st M| 54 | 16 | 75 | Hepatolienography | MNittleship & Finke
17) Malignant Angi hy, 1 i
Malignant F | a9 39 s lill:lgk;ograp v, lower Mobius & Lemhcllé%';’
18) Hemangio- Angiography, 1 i
endotheliomatosis M 1 oF 19 4 lirrll'lgl::ogi APy fower Mobius & Lemb?ll.é}eﬁléu
19) Mali th io- i
b} ena:i :L)%ﬂ:ﬂome;narlglo r M ! 43 2 Y Cerebral arteriography Freese & Kemmtiz;% >4
(B) Method, Unknown
1) Hemangio- ] :
endothelioma ‘ i ‘ i f 7 ‘ 4 | 7 Elandehialn 860
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Table 14 : Malignant Tumors of the Liver due to Thorotrast Administration; Cases where
Histological Details Unknown
| Latent | Amount of
Kind of Tumors Sex| Age | Period | Thorotrast Method Investigator
L Cyr) (mD)
(A) Intravascular Injection
1) Carcinoma l F| 5 | 23 i s ‘ Hepatolienography | Sasa et al'®® 1961
| | |
. | Cerebral 2 5
2) Carcinoma | N |37 ‘ 13 A ! aretiii;g;raphy ’ Wagner® 1962
3) Malignant hepatic ' | Cerebral | Blomberg et al'®
tumor /| 83 ‘ 21 7 arteriography 1963
4) Malignant hepatic ' | Cerebral ‘ Blomberg et al'®?
tumor a8 19 ‘ 4 | arteriography 1963
5) Malignant hepatic ’ | Cerebral | Blomberg et al*®
ftumor s 0T 22 45 arteriography | 1963
6) Malignant hepatic ‘ y | Cerebral Blomberg et al'®
tumor /| 83 26 ! 45 arteriography l 1963
(B ) Method, Unknown
| H 1 A4}
1) Carcinoma M| BT | 15 / Vs Federlin & Scior*®
1957
2) Carcinoma |f M | 52 ‘ S ) / v Goto et al®™® 1959
3) Carcinoma E M | 46 ‘ 4 ‘ Va Ve Kikuchi®® 1960

Table 15 : Malignant Tumorsin organsother than the Liver due to Thorotrast Adrinistration
Latent | Amount of
Organ Kind of Tumor Sex| Age | Period | Thorotrast Method Investigator
Gyr.) (ml)
1) Giant follicular | F 65 15 15 Cerebral Gardner et al®?
Snlee lymphoma arteriography 1959
pleen 2) Kaposi sarcoma, | M | 37 18 P4 Hepatolieno- Perkins et al'®®
liver and spleen graphy . 1960
i 3 . L1 i 238)
e 1) Osteoplastic | M | 40 | 19 75 oropatolienc- | 1) Teuya et a8
SRl 2) Investigated case
. (Case 3)
Lymph 1) Hodgkin’s M | 43 12 A Hepatolieno- Verner et al*®
tissue sarcoma graphy 1963
1) Alveolar cell ¥ | 63 16 75 Hepatolieno- Abrahamson et al®
carcinoma i graphy 1950
2) Bronchial M| 75 16 v Angiography, Hackenthal®®
o carcinoma lower limb 1956
Ung 3) Adenocarcinoma | M | 43 24 a4 Hepatolieno- Nielsen &
graphy | Kracht**® 1958
4) Epidermoid M | 57 19 rd Angiograpny ‘ Werthemann?®*
carcinoma 1959
: 1) Carcinoma F | 8 20 Iy Cerebral Friedrich®®
Kidney E | arteriography 1960
N 1) Carcinoma simp-| M | 53 | 24 ra | Angiography Ogasawara et al'®®
Pancreas lex, pancreas and liver 1 | 1960
| Large 1) Carcinoma F 65 | 16 A | Hepatolieno- Budin & Gershon-
Intestine ! graphy Cohen® 1956
Retrope- | 1) Spindel cell M | 67 20 ra Angiography, Krick & Heck!?
ritoneum carcinoma lower limb 1962
Pancreas | 1) Adenocarcinoma, : Angiography, ‘Wuketich &
< pancreas & M| 70 14 v lower limb Mark?s® 1957
Kidney Grawitz tumor,
kidney |

— 110 —

B85




TEH414£11 5250

Table 16 : Survey of Blood Diseases due
to Intravascular Injection of Thorotrast

Classification Number of Reported Cases
I Out of Japan| In Japan

Leukemia [ 12 1

Panmyelo- ‘ 7

pathy . '

Aplastic ' 9

anemia i

Agranulo-

cytosis ! 1 1

Myelofibrosis ‘ 1 1
Total ‘ 23 3

wH3% = L |3 Blomberg et al'®, Novik160,
Plenge et al'™ %5335 T\~% (Table 18).

3) BENZEALLZEHES

[ b EREREAR Lo TRE L EREE
DWW BEFE T 39 flo #Higyih s (Table
10, 19, 20). 2D 5 bikb LV DIXF0 13 TH
D, BIAEEI06, FUMR 441, BRIGRR, K& 2 s
MERDOTH Y, FRUAEIIGTHBL T
5. PRI KA A 10~294E T I PIE A
X B EMIES 0% LI ERKETHS.

WTHHEEY X 5 Fo @i o
¥x, Werthemann®® 37 A% [ b ] oKHH1TE
etk h a2y, —HRBERS 5 VIBERE
BEL, FENCEREED [+ | BHFEL R T
5 EHIERRERTELTNS. 2ofll, 1t
MRMER 26, BEORKAHMME, Bk, BE
1@&0’?;{?{%3@%75‘; %EI'% ‘é ;},L—CL S 5 28)60)69)108)258) .
F 7= Zollinger?6®> Kriickemeyer et all0® Verhaak
MO SIS E, B, EEEsss
RETHZ LERDTS.

FUE M X 5 IR O Z L o\wT, Mo-
ral4®, Romano et al® 13 [ | | {k35icihs< B2
WS O PAZFIEIZ 2 $89H L T % b, Reis ¢
alt™® ¥ Romano et all8® 203 = pfEo pIiE
JEx [ BEARIDIE~60% 1 Abhs & LT
5. ek, AWMBEOWMEL H HMOW, FEEL
FEFIIS T i,

1073

RIS SRS, MEFLEMIT X 5 MR O
Lot d kD [EHf B b, FiEsRE
2 DTGB~ O i« 0 Bt 0 5% R o h:
46210021982 .

Pl X b, &N LoTE U - FikE
Bk [ v ] M —BLCRELTB Y, B
R b ] BN EREERTHD LE 2L
na.

ZORF L L CQNFEEOEME T & 5 5k
AR T, B UABEATERE L
DOFFEL L. T [ b ] HEEOERE
b db3 Ldtic, ERERBRARTL fERT
HEELBRS,

(F) [+A MR M) BEEEORE

BEE Tl TRtz & ts, [+ Bk
FC BT 2EAN B LE LT, EEMEaO
WHEROMBE, REHEMREAEE, TR
VASFTHERBE S & oo DI S R A i 25
Faz Lpiisks.

DX 5 IS, M, v vosEicHE
W2 2T 52, ToMOBETL H2BER
»bhs.

e, [ bk »EEEE & U CHifamsER
CEBEART S W THRE L EZELLRS L DD
i, P RIEMEIEE N O R A T B 3 23
Fbhb.

ok 5l v BHEEOKRRERE L F oF
T 5 HUHEE, B R oMb B L T

T HHRECOWTRB &, T T ] EA
XD 1~2F0iXx, [ ] OXESHHEARE
JOC B TP O & AR ST B oD,
MEDE ot CREIERE 100 LLF) ¢HF
FEAMIFEA ENECBH IR S . U LE
O LI T b Bysgcdiibr, sy v v
B8, NEROBIRRE, NENSEE v BE
t3%. ®EoT [+ ] EBMOEK(bIctE> HER

IR EOWMAERET T, BPRYESS

BDTRELD GE2HBR).
Mackenzie et al'® 3 Jf o FIMEMHEE &
1.6 rad/week, [Ri7EMHAEE%25.3 rad/week L
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Table 17 : Cases of Blood Diseases due to Intravascular Injection of Thorotrast
e Latent i
Kind of Blood Diseases | Sex | Age | Period Arn()lint Method Investigator
I o) | D
Leukemia
1) Leukemia s .: e | 7 e i Hepatolienography Wohlwill## 1942
2) Acute myeloid M | 51 ] v Cerebral arteriography | Grebe®™ 1954
leukemia I
3) Acute myeloid F 47 15 Ve Cerebral arteriography | Gebauer et al®® 1955
leukemia
4) Acute myeloid S S 14 48 Cerebral arteriography | Johansen®® 1955
leukemia
5) Chronic myeloid / /S 9 29 Cerebral arteriography | Jonansen®® 1955
leukemia
6) Chronic myeloid | M | 40 | 10 72 Hepatolienography Looney et alt®)!:o
leukemia |77 1959, 1960
7) Chronic myeloid F 53 23 50 Hepatolienography Notouseck et al*®h
leukemia 1957
8) Myeloid leukemia | F 48 15 Ve Cerebral arteriography | Federling & Scior*"
1957
9) Leukemia ‘ M 51 7 e Cerebral arteriography | Wagner®® 1962
10) Lymphatic / 56 15 25 Cerebral arteriography | Blomberg et al'®
leukemia 1963
11) Myeloid leukemia 1| S 44 17 8 Cerebral arteriography | Blomberg et alw}llg{
33
12) Leukemia 1 M 51 / V4 Angiography | Federlin & Scior*? 1957
13) Acute myeloid ‘ M | 46 ‘ 23 10 Cerebral arteriography | Mori et al*” 1966
leukemia ‘
Agranulocytosis
i) \ Pa ‘ Ve ‘ 11 ‘ 25 | Cerebral arteriography \ Johansen®* 1955
Panmyelopathy )
1) | F | 46 | 17 | 70—80 | Hepatolienography | Birkner'® 1949
2) | M | 3| 10 | Cerebral arteriography | Schmidt et al***’ 1950
3) | M | 24 | 12 10 Angiography | Rotter' 1951
4) | ~ s T Vi Angiography { Méschlin et al*** 1953
5) [ B ) Vil I Angiography | Maschlin et al'**'1953
6) | /7 s | 21 Ve Hepatolienography Silva Horta®® 1954
7 | ~ 1 ~ | 14 S Hepatolienography Silva Horta?® 1954
Myelofibrosis of Bone Marrow
1) F3 / 7 20—40 | Cerebral arteriography‘ Johansen®® 1955
2) M 42 20 /7 Cerebral arteriographyl Investigated case
(Case 6)
Aplastic Anemia
1 ‘ F ‘ 53 | 9 S Hepatolienography ‘ Spier et al®® 1947
|
2 M ‘ 45 ‘ 14 v Hepatolienography 1 Duane® 1957

Note : Besides the cases in this Table, Thomas et al (1951)%% reported a case of leukemia and
Hieronymi et al (1935)™" reported a case of panmyelopathy.
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Table 18 : Malignant Tumors due to Extravascular Leakage of Thorotrast
Latent | Amount of
Kind of Tumors Sex | Age | Period | Thorotrast Method Investigator
(yr.) (ml) L
1) Fibrosarcoma F 54 [i] 20 Si;e;‘li)ggll;aplay Plenge et al'™ 1954
2) Neurofibrosrcoma F 4 95 Y Cerebral 1) Novik'é® 1959
and mesothelioma i arteriography 2) Blomberg et al'®1963
‘ ] Cerebral 1) Dahlgren*® 1961
3) Neurofibrosarcoma | M 41 20 7 arteriography 2) Blomberg et al'®1963

LTk b, Hursh et al®® 4 SEEgARTERES 2.1
rad/week, F7EEP R 221 rad/week, Morgan
et all® |3 SEHFAMELE A 0.062 rad/week, JR7E
A A 3.2~ 8.3 rad/week X &L T\
Sk
Z OABFF XML & LT Schulz®®¢> 3,64
rad/week, Rotblat!8®187 g5 8 1 rad/week, Thier-
bach et al?? 10 rad/week OENH B .

AP N TRDIRIEE G GEFI4) TEY
0.56 rad/week, [RfEEf 7.84 rad/week, ZiEiki5
i CEEfI1~3) TFHNy 1.7~3.1 rad/week, |7
TE#B20.4~40.3 rad/week DfEZG 7. e, &£
WERIBERIE (RBE) #1085 &7, Sy
5.6~31 rem/week, [5{EH} 78.4~403 rem/week
L75% . Bloom®, Puck et al'™, JAEID Wa-
rren®® S fEoC AMEMIBCHEY 21 5 5
HAR AL 250~ 100rem L) B & huE, & ofidk
MR A REL 5> HETS.

HSHREIC X % M AR MR 1 %
5 @-637)40.)1‘75)250), ggﬁﬂﬂ-a@ﬁ?;ﬁ’ U y,-‘:ﬂﬁ
H, KA S O 2L HEHR OEBEFL O
PHERHORC X >THHBLES.

O BERGIP o FFEEESRAEMC 505
EALXDIECE CO MO o AR 13 FH
1550~2500 rad, fHFE#E 19500~~33000 rad T3
% . T Offiik Evanst® Ul T B RA D o SRIc
X % BRI A F L BT e O 4 AR R 1000 rad
% [[El1% . #¥7jc Schneeberg i1} Joachimsthal
v 7 =7 AR s 5 ITEEREE S Bl o o i
PR B SE2Y 1,000 rad, JR7EES 10,000 rad
GERHARE @ SPRLTEY) TH 1w, 529

2T X B B R4 B D o B AR R,
6,300~ 3,335,000 rad (GERIMIR] = 6~334) 105
B U DM Fa A 61 o o SR AR A% A A1 261,000
rad (BRI : 114F) T & 224019 fEoT
[ b IBHBE D AT X 0T FFEMIEE S D v §E
bbb,

DG BT o\ T 4% &, Morgan et allte
15EEY 0.5 rad/week, R7EE12. 4 rad/week, Ma-
ckenzie et all®® 13 1,36 rad/week, Rotblat et
al188M18D vyt Rundo®® 3 3.5~ 8.3 rad/week

(PYy 5rad/week) LEL T\5 . HH TR
SMELEIT 0.79 rad/week, AT O B EEL
HALBIT 6.2~ 9.0 rad/week O fifix Bz, =
he EFRIBR OBE» B R 5 & 7.9~9
rem/week (R BE : 10) t7c b, FFoia & Rk
CREMRC e 5 2 B Th B . ok,
fE o> SR FF &0 SR b BOHREZ o
DTENY V- R Ml KD & HHTwB D
T, BUREOEE,—EH { Bbhpi0n0 -
DT LILHERMECEOFELHIITHLOTH
%. ZOHEOENADP LT E COEMME B
40,000~58,000 rem Thd.

B FAHR A 1 Yy 0.2 rad/week  (Fursh
et al’®) JhZE (0,7 rad/week (Thierbach et al?®)
EHEEh TSR, Morgan et all® (3 B
Tk 3.5 rad/week TH%H L LTW5, HEp
BRSEFITIE 0.040~ 0.356 rad/week T o,
T O MMZE LT VRIBS, T2 v 2% 0 Hu
R X %4 0 & F—HEE: 3 584050 % 3-

[M] ORI b, Vv sskifidic X om
WEALIOBOBOT O 155 % D> MgHEE A
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Table 19 : Malignant Tumors due to Intraductal Injection of Thorotrast (1)

‘ . Latent | Amount
Method Kind of Tumors Sex | Age PE.rinS:l (ml)n Investigator
yr.
1) Spindle cell sarco- ] I :
) mF;., renal pelvis M 64 16 30 Zollinger*® 1949
2) Epidermoid carci- ; .
D n(l)DmI;L, kidney M 75 e s Bémke*® 1956
3) Carcinoma, kidney F 19 25 rd Jacob & Schostok® 1957
Carch —
4) Finapoma i it g | gg | g3 7 Verhaak?® 1958
Ad i
D) paocarcinoma, | g | 43 21 /| Verhaakwo 1958
6) Carcinoma, kidney M | 56 23 s Alken et al? 1960
L y 7) Carcinoma, kidney ll F 45 23 v Kriickmeyer et al'® 1960
Pyclography | _8) Carcinoma, kidney | F | 19 3 v Krickmeyer et al'™ 1960
Epidermoi | . '
9 ng;;_,rﬂi’aﬁ Pelvis | F .| 43 15 /| Feine & Leonhardt‘> 1961
10) Ad i ] A ‘
) Foeareinoma, | | 72 21 / Weyeneth?® 1962
1) Solid careinoma, | ¢ | 6 | /| Hartig & Heideck™ 1963
Epide i - . . . :
12) ng’;;,”;ﬂﬁ s | M| 57 0 v Hartig & Heideck®™ 1963
13) Epidermoid carci- i y . ’
) ngr;;,rr:;nlal p?aliilis M 59 29 s Kriickmeyer'®® 1963
14) fgf;irf;?lﬁ ;:Jagiits M 69 27 Ve Freese & Kemnitz®™ 1964
1) Squamous cell
carcinoma, F 64 10 Ve Hofer™ 1952
maxillary sinus
2) Carci ) ‘
) mir;{cill?z?r?asrinus M 36 15 rd Gros et al®™® 1985
3 izl;;cillrll:gas’inus Ve Ve e v Looney & Colodzin!'®1956
4) Carcinoma, . ;
maxillary sinus F 49 14 / Gros et al®™® 1960
5) Ad inoma, ¢ : o
) demicarciooma | F | 32 | 18 /| Kligerman et al'™ 1960
6) Squarmous cell
Maxillary A g
) ! carcinoma, M 39 21 Kligerman et al*®? 1960
Sinusography maxillary sinus .
T) Mucoepidermoid
carcinoma, M 70 13 Ve Kligerman et al'®® 1960
maxillary sinus
8) Squamous cell
: carcinoma, F T0 15 e Kligerman et al'®® 1960
| maxillary sinus
| 9) Squamous cell
carcinoma, M a4 15 ? Feldman et al*® 1963
maxillary sinus
10) Mucoepidermoid
carcinoma, M 45 10 ? Teldman et al*® 1963
maxillary sinus
1) Basal cell car- - 1) Ruf & Philipp'® 1950 |
Lacryocysto- cinoma, eyelid M bl 35 4 2) Rudolph'? 1950 1
graphy 2) Carcinom ‘.
) lac;i:'::al gﬁct S s Va J Johansen®® 1955
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Table 20 : Malignant Tumors due to Intraductal Injection of Thorotrast (2 )
Latent
Method Kind of Tumors | Sex | Age Period Amount Investigator
ord | b
| 1) Carcinoma, breast M | 47 12 10 Austoni® 1950
. . : i . L Budin & GershonCohen®®
Moo 2) Carcinoma, breast F 43 17 / S b 1911156
graphy , : 3
8) Puct carcinoma, | g | 43 | 17 /| Brody & Cullen® - 1957
| 4) Medullary adeno- . ; | - )
| sz oz, braast .F 50 23 Y 3. Author’s care (Ceas 16)
| . . . . 1) Schwenzer & Federlin®®®
Salpino- . 1) Carcinoma, ovary | F 45 23 0 2) Federlin & Sciort® 1957
graphy 2) Undifferential car- | N
] - P s Zahn®s 3
| cinoma, retroperitoneum F_ 48 4 7 Gangll, & Sab 1950
Fistula vi- 1) Undifferential sar- |
seratation of coma, retroperito- | F 60 17 24 Scheibe!'® 1955
peritoneum neum )
1) Bronchial carci- M 47 18 30 Vigtlin & Minder®® 3
Broncho- noma, lung 1952
graphy 2) Bronchial carci- M 33 13 P Roths 1957
noma, lung :
ino: i . . . hei 59
1 Seasé‘z;:oma, seminal M 68 14 Y Gelzer & Sc eldeggerl s
Uret}:;(‘wesico- 2) Epidermoid carci- 19 o )
graphy noma, urinary M ; 7 Nihira et al's? 1959
bladder or uretra T
So oetlo [N Mesib o F | 66 23 | | Nielsen & Krachti*» 1958
graphy meninges i | | i
Table 21 : Malignant Tumors in Organs other than the Liver; Cases where Method of Injection Unknown
Latent ) '
Kind of Tumors Sex Age Period Am(“il)n b Investigator
P (yr.) (m
1) Mixed tumor, kidney F 66 23 yd Nielsen & Kracht'®* 1958
2) Rhabdomyosztrcoma SR t224) a2
retroperitoneum ' F 38 / / — 1963

F5 HROEIUD Ly A O fEERET 5 % Thorium
X (24Ra) OEFEAIL k2T AEREE LT B
ZENFEE RN BUDBD e & B i ik
HOEBIECHHC TS [+ ] ot X
2by0EEZLRS.

Fe [+ ] omEREAR Lo, B B,
BEOEISTLEELRD [ ] FEIED bR
5. Loz kE, ThbEECKT BRBNHE
B4 OV E 4 OTEMEIET O F84: L 3 EE
BEnssEELLNRS. ZOBE, EEELT
BRI S 5 2°Th, 28Thigc fisk3 % Bt
Eofiue, H#Ec o GEEh S 28Ra, 2Ra,
2Rn S AT HHHREOEENE LIS,

e fificik #Rn Ul o€ PRt h s o
T, Wi bBe 3 2 BRI L e%. [ P X
BHIEOHFCILT OV AeET D R X B
FEER EA—BFC X otRELb O EER
HLEZLORD. BRETH ¥Ra U 2Ra 1
DWTHARTH Y, BHEOFEEC ST HIR
B (FfY b5 BEBY 35 & Hxbhn®
1193126)158) . LI

Y vAEIC BT B SR AN, Morgan et alk4®
1] RS 31 rad/week, Foffioif
4 2.2rad/week, Rotblat et all®®18D 3 1.2
radfweek CH 5 L& L C\5. EEL [ ] &
BIAE Y v 8T 4.9~13.0 rad/week, FafEE{L
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# Y VoEIT 0.7 rad/week, SEILE YV v 3HiT

0.3rad/week OEZE7=. #Huc, [ ] SRS
YV vAiiesd s ] EAL VT E CToRMA
k4R A 48,600~162,200 rem (R B E : 10) &
5% . T OfETROBERHE LI 517 B kR
BHIGEETH D, MRV v-<#ioffkoHp,
b [ b ] LRWEY v EoTL bR
HHALES.

BB BRI o\ T2 % L e X %
AIED BT BIT 5 . FhmERO
Y VoSEO R X5 ki 0wt Hem-
pelman et al™®, Warren2®, Bloom?0% n#i45 1
HHH, TOMBITRIX [k 3L L 34
BHRTLOBRREO R CENIRES . ez hb
O BEED A Lo THE Vb D L xE L
B, i, AMEGICEEEEER R S sk
FMchn e, ik PVPECXOTE, 20
%T&ﬁ\r"fﬂﬁ?’fﬂ:ﬂ’iu kh_‘za)azns)uz)laz)_ ’ﬁE")
T, BLEDZE{Eir [+ 234 kiR & LR
R RMIE, RN, Y voSESCiE L
e T ] o# 3 5 HdHED £ oA o Mifac
ERLTE b DLEZBRS.

ieds, WIEET [ b ] omBEREAR X>TEE
TR T FFAIREPI R IE o4 35 = L x /i L 1
2, ZoX 5T Lk [ ] OEHEDHEPIRM
A~ O—WHIWER O 2 Traii B3, T~ | 258
&L TR ofPIRMIimc g Licttie, [
DORSEEOIERI X o T S ISR HofE % 5L
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