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Late Effects of Thorotrast Administration 21 to 27 Years Before.
Clinical Study on 44 Patients.
by
Yushin Nozue

The First Department of Surgery, Yokohama City University School of Medicine
(Director: Professor T. Wada)
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With a view to determining the late effects of thorium deposition in human beings, the author studied
44 individuals who had been intravenously injected with Thorotrast 21 to 27 years ago and 37 individuals
as controls. They were selected from the ex-servicemen who were admitted to the four former army
hospitals for war injuries during 1937 to 1943,

The results obtained by clinical and histopathological study are as follows:

1) Shadows on X-ray film corresponding with the Thorotrast deposits were observed in 95%, of
Thorotrast-adrinistered group. The shadows of the upper abdominal lymph nodes were observed in
the cases given above 8 ml, and the shadows of the liver and spleen in the cases given above 25 ml of the
amount of Thorotrast.

2) Tissue radiation dosage was 0.36 to 1.51 rad per week in the liver, and 0.39 to 2.68 rad per week
in the spleen by measuring with human body counter, in regard to the cases which had been given Thoro-
trast of between & to 36 ml.

3) On examination of the liver function, the disturbance of protein metabolism was significantly
observed in Thorotrast-administered group; decrease of the level of serum alburnin and increase of that
of globulin, especially o- and 8-globulin. The slow down of removal rate of BSP was also significantly
observed in the same group.

4) By blood examination, the count of red blood cell, white blood cell and blood platelet decreased
significantly in Thorotrast-administered group.

5) In the histopathological study of the liver, Thorotrast granules were deposited resulting in ex-
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tensive parenchymal cell destruction with fibrosis. From the histological and laboratory findings it might
be supposed that the destruction of the liver has gradually proceeded.

6) Histological studies of the spleen, in all cases, showed structural destruction and fibrosis of the
red pulp in association with multiple depositions of Thorotrast granules in the reticulum cells. The
resional lymph nodes of the liver and spleen hilus revealed also severe fibrosis resulting from massive
deposition of Thorotrast granules, but the most of other peripheral lymph nodes showed less fibrosis in
the presence of small amount of Thorotrast deposition.

7) Nineteen cases of Thorotrastoma at the injection site were found in Thorotrast-administered
group. Among these, three cases showed clinical symptoms including regional pain, etc.

In conclusion, it was noteworthy that the clinical findings in chronic Thorotrast toxicity were charac-

terized by specific shadows of X-ray film, radioactivity of the upper abdominal region, insufficiency of

the liver function, anemia and leucopenia.
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Fig. 3. Age distribution of the Thorotrast-admi-
nistered group and control group at the date
of the clinical examination.
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Toble 1: The Thorotrast-administered cases and
the control cases in relaitonship to war injuries.

Thorotrast- | Control
Traumatic diseases administered group
group(cases) | (cases)
; 13 5
Head or cervical trauma (29.5%) (15.6%)
= 26 26
Traumatic aneurysm (59.0%) | (81.3%)
Trauma of upper extre- 2 0
mities(fracture, ect) _(4.6%)
Trauma of lower extre- 1 0
mties(fracture, etc) ( 2.3%)
2 1
Trauma of chest ( 4.6%) ( 3.1%)
44 32
Total (100%) | ( 100%)
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Table 2: The relationship between the amount of Thorotrast and the radiographical method in

the Thorotrast administered group.

Amount(ml)
Radiographical Method = S Unknown| Total
5—10 | 11—20 | 21—30 | 31—40 | 41—50 | 51—75
_5 Carotid and cervical angiography 5 2 1 1 8 | 19
©
-;—"a Angiography of upper extremities 2 1 8 15
—
& | Angiography of lower extremities 3 2 1 9
=
o
8 | Hepatolienography 1 0 1
o
R:| Total 10 5 1 1 1 17 44
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Table 3: Anamnesis, signs and tastes of the Thorotrast-administered group and control group.

Thgorto?:;as(t;dzges:f ed | Control group (30cases) .
No. of cases ‘ % No. of cases 9
Malaria 5 11.6 1 3.3 |/
Liver diseases 6 13.9 2 6.6 (0.3598
Paralysis of vocal cord 2 4? 0
y Cerebral hemorrhage 1 0
Anamnesis - A
J Epilepsy 1‘ . _Ol
g'ther Tuberculosis 144 9.2 [ 172 6.6 /
\ Heart diseases 0‘ 11
Osteomyelitis 1 __0
Fatigue 19 41.9 11 36.7 0.0253
Palour of face 9 20.9 2 6.6 1.805
Emaciation 3 18.4 7 23.3 0.094
Loss of appetite 11 25.6 5 16.7 (.3824
Signs Headache 16 36.8 11 36.7 (.1985
Dizziness 21 49.0 9 30.0 1.2680
Upper abdominal pain 14 32.7 6 20.0 0.4229
Jaundice 9 20.9 1 3.3 3.260
Edema of extremities 5 11.6 4 13.2 0.0207
Tastes Dringing (over 1.8 ml/day) 13 30.2 7 23.3 0.0137
Smoking (over 1() cigarette/day) 13 - 30.2 12 40.0 0.1325 |

DEnz &mnb=5 ) 7R OB &N b 5
L ORISR LT v EBbhsas,
JBi1 3 Thorotrastoma & D& 7 AR HEE & i1 5.
ZOMIC LT EROETHT 5.
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ﬁl)zzJ_

FriE g Bac BN s % L% 2 bh b [ HAE
PR EIEER S L OVE T H AR, R
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ot
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HHRERE 46 (13.2%) THhol.
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(Table 3 ).
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Table 4: Cases recognized findings in the
radiological examinations of the Thorot-
rast-administered group.

5 | R [ Cases having
,.g Ore Examined |  ThO,
o rgan Cases findings
= . 1 (%)
2 | Liver 43 27
g (62.8%)
=
£ § Spleen 43 (81?3%)
& | ¥ |Lymph nodes of s | 42 =
F& 2. |upper abdomen 4 | (97.7%)
>€ D | Total 43 (q74$/)
“ThO, injected ‘ 40
| p]ace . | (50. 0/)
Scintigram T ‘ G 8/)
human bod}' counter ‘ 12 I (97. ?/) |

Sblific [ ] Er iR bL%@ﬁﬁ(&S/%
e [+ v iRnicd o356 (81.4%),HF
A BIRFTERC s T LIEFR ) v [+
e a iRl b a2 (97.7%) ThoH. i,
I, B, EESoWTFhaz [ ] BRELrRsk
b ol (97.7%) THH. ok, FE OB Lk
JEE U v i hicd [ F] EEeilain
%mmlﬂfrrjﬁlﬂm5m1<%5
XWEHEEONF [+ ] WS 78 B R
fEighs L10EE O e fkEFE o b 0 ¥ THix
OFEYETS. B[] ERRrERokx s
E—FT ARER O FE AMRE (VW bd B I
B2 »oABO KRB Y RT 0FETHS.
EREE Y v EfRER & LT 10 e 3 X sk
ANEOWE e FREE (b5 RIRIER) H
ElEE AR R D R b b o b0
PCREERZD W PR iR B s & o Tl «
DHEDRBHDH., ChbXBEE O, B, Vv
AE ] BROBREYEER I OXWWRT L5k
=B E L.

IF# B RIS

# 5 el cMBREE B »54 0
(Photo 1)

H et R RBE LR bR 3
2y ETXF O B Y B IR A TR
%A% o (Photo 2),

HARES MR & #3288 #5558

FOYLLLF o fiiFRC 8 BUIR % 7o i34 ke 52

A &533430) (Photo 3,

AR

H MeEA b AR L LTHED
NnbH @ (Photo 4).

H o Bedic TREEE 0D it § @ (Photo
1NN

+  Ho—fc RBMOEENRD DR D

@ (Photo 3).

Photo 1. Remarkable retiform shadow is seen
in all over the liver and numerous milliary
sized shadow is scattered in the spleen (X-ray
film of upper abdomen). (Case No. 20)

Photo 2. Retiform shadow is seen in some part
of the liver, numerous milliary sized shadow is
scattered in the spleen and several dense sha-
dow up to bean size of the lymph nodes (X-
ray film of upper abdomen). (Case No. 33)
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Table 5: Radiological examination of Thorotrast administered-group.

® = Findings of X-ray Film o >
0 —El .7 i g€l g|§
- [=Ela” ey S l I . 0 P
2 || Radiological |=%|82 . Fa 1858 3.8 |E°8
- Sfle=| 2| & . Cl.melEoe| B2 Is8 Reference.
§ - Method 23.8 Z | €| Size of |8 g 5/ = L8 8 | B E 3
o8 qE: s s = | Spleen & ga—g~| & 2 54
» =] 3 (emP & & E =
1| 46 | A. of lower extre 525 — | — s - e IF==a =y (==
2| 53 | A. of lower extre 5125 | — | — e - - |-\ /|7
31 47 | A. of lower extre 8127 — | — 4 - - |- |+
4 | 51 | Cerebral a. 8l24| 4| — / 4 # | W=7
5 | 47 | Cerebral a. 9|24 — |4+ 10.5% 6.0 + o -/
6 | 46 | Cerebral a. 10f21)— |4 |8.7%x 6.0 + B
7 | 59 | Cerebral a. mwl26|—1— Ve 4 + + /| +
8 | 47 | Cerebral a. 1024 | — |+ 11.0x7.00 #+ | — |—=|/|S
9 | 47 | A. of upper extre | 10 | 25 | — | + [11.0x 6.0 + | + |4+ |— |+
10 | 49 | A. of lower extre | 10 | 21 | 4+ | 4 |10.0x 7.0| # = + |4 | + | /| died of liver fibrosis
11 | 46 | A. of lower extre | 13 |25 | + | + [11.0x 6.0, + | # [ # |+ |7
12 | 48 | A. of upper extre | 15| 25| — | — P =+ + + -1+
13|62 | A.of upper extre | 15|25 | — | 4+ |9.0x 5.5 + | + |+ |— |7
14 | 61 | A. of upper extre | 15|25 | + | 4+ | 7.0x 3.0 # v avavs
15 | 46 | A. of lower extre | 20 | 25 | + | 4+ [11.0% 5.5 + o+
16 | 50 | A. of lower extre | 20 | 25 | 4+ | 4+ [10.5% 6.5 + + |+ /]
17 | 48 | Cerebral a. 20 25|+ |+ |6.2%x 2.2 4 o
18 | 55 | Cerebral a. 20026+ |+ 7.0x 3.0 4 — | ==
19 | 48 | A. of upper extre | 20 | 24 | 4+ | 4+ |12.0x 6.0 + il el s ol i
20 | 54 | Cerebral a. 24|25 | # | H | 7.0x 3.0 H + |+
21 | 49 | A. of upper extre |25 |25 | + | + ? + - | =7+
22 | 52 | A. of lower extre [ 25|22 | 4+ | 4+ |8.5x 6.8 H - | =171/
23 | 52 | A.of lower extre | 30 |24 | 4+ | # [ 7.0x 3.5 H === =
24 | 47 | Cerebral a. 30|24+ | + |12.0x 6.5 H # | # | | 4 | vocal cord paralysis
25 | 52 | Cerebral a. 36|24 | 4 | # |8.2x 4.0 + # | H|S|+
26 | 49 | Cerebral a. 45 |25 | # | H | 8.2x 2.7 H# - | =+ |/
27 | 47 | Hepatolienography | 75 | 21 | # | # H + + | 4+ | | cholangiocarcinoma
28 | 52 | A.of upper extre | ? (25| 4+ | + [8.0x 4.0 # | — |—|—=| 7
29 | 51 | A.of upper extre | ? | 25| + | + |10.0x 5.5 + + [+ |+ |7
30 | 46 | A.of upper extre | ? |24 | 4 | 4 | 8.0%x 4.5 4+ e e e
31 | 49 | A. of upper extre | ? |25 | — | — 7 + FTR T 7
32 | 47 | Cerebral a. 7 23| = |+ |95x56 + | + |+ ||/
33 | 63 | Cerebral a. ?2 124 | H | H17.0%x 3 ++ - - | =1
34 | 48 | Cerebral a. ? 26| + | # [ 8.5x 5.0 # | — | —| =1~
35 | 59 | A. of upper exire 12| —14+]9.0x 5.00 + — |-/
36 | 56 | Cerebral a. ? 125 |+ |+|70x25 # | # |#| |/
37 | 51 | Cerebral a. ? 125+ +0oxes + | S || S
38 | 45 | A. of upper extre | ? | 24 | — | — /S + R vaAvVavid
39 | 49 | A.of upper extre | ? | 25| 4+ | + | 8.5x 6.5 + | # |[# | |7
40 | 49 | Cerebral a. ? 127 | — [+ [13.0x 6.0+ - | =117
41 | 48 | Cerebral a. 1214+ |+ S 4 H# | H |~ | | vocal cord paralysis
42 | 50 | A. of upper extre | ? | 26| /| / P /1T 7%
43 | 48 | A. of upper extre | 7 |27 | — | 4+ 110.0x 7.0|_+4- = [Ji= /
44 | 46 | Cerebral a. ? 0123 H | H + + | -+ | .7 | | Cholangiocarcinoma

% the place of thorotrast deposits could not been determined
because of unclear shadow on X-ray film
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Photo 3. Obscure shadow of the liver and the
spleen with several dense shadow of the lymph
nodes of the upper abdomen (X-ray film of
upper abdomen). (Case No. 28)

Photo 5. Obscure shadow of the liver and the
spleen with numerous dense shadows of the
intra-abdominal lymph nodes (X-ray film of
the upper abdomen). (Case No. 10)

Photo 4. Retiforra shadow of the liver and a 3 B
dense shadow of the spleen with several dense (. |
shadows of the lymph nodes (X-ray film of |
the upper abdomen). (Case No. 18) | |
U s ff e 4 -
5 10fHEL LDV 5 HIKEEEE D bh B i adl .
5% d (Photo 2, 5). - B -

»

- Photo 6. Two dense intra-abdominal lymph
s h A B 2E
H A~ 9 lHORKERBEELBDL L D b nodes shadows (X-ray film of the upper

(Photo 4 ). abdomen). (Case No. 30)

+ ;5 1~ 3 HoAKEEFE RS b b o

(Peoto 3, 6). WHEBEEAR Sml DL EtLiE LIE g b
Fr, MR, EREELY <8 [+ ] ok & 2, BT (4) ERBHBRLO20ml DLk
[ AR EOBGE [ ] EAROHBILT THb, ) LEDHBAZO24m] L ETH

W B 27T D\ T IRk R, (Table 5)BF T+ D, () LERDBRBDOIX4EMIL FTHB.
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[ b e [ EAR 9ml PLET
Hpbhbh, Wb (4+) LRHbILEDIX
20ml P ETHY, (H) LE»bhD0ri25ml
HBEThb, ) &EDbhsboix3eml Lk
THD.

[b ] REEY v ik T (+) k5ml
PET, () ioml PLET, () 175ml T
A b,

Pl X 5 e XMER EO [ ] WEEE [

b MR A2L~2TE T [ ] EEARED
gml Ll oA LI Y vo<fiT, 20mlLL
LOBERH, MTHLILRDLRS.

foks, [ b IMEPHEA QRO B HHEFITDH
FEGISIO X S ciEA S hic [ ] oK ]
BAHO AR LT LTI, B, EE
WY voiito [ ] ERE LA ERDIRE
BFbHHOT, [ ] EAPHEE S DB
[ b BEAJRPT &% 2 bR AL X
ONETH 5.

WRERE : ATECTL [ ] DAOFERC X 5
N X LR e B 0 A5 I % R~ 5 T s 320 4= 471
W b EE A AR B A T T o T ny,  BRRTPT R
1% Rl h2t.

MEOLE R K UEY L XadiE
[b] RAaERCREERS [ F] WFici-o<
B (v EARZHE ] &
EEZCEEOMRTH Y, s5mil ko [ ]
HEAGIDIT. 1% CiBd bR B LT, HiEE
FTxo BN L REEML L HD R bk
V. ZoFER [ ] AR o EE s ZETR L
Ligh. b [ ] RiRAZCETS [ 1]
X BRF, MXHREER © SR OB o BE
[ ] EARORK L zENEHfchs. 20
ek [ r] EARAMOBAT [ ] FRS
EEHEET AEELEAO—> LS.

(3 [ ] EARPT X HRE AR

[+ A ER44FIF406] (90.9%) T+
FE AR O X AR & 17 /o v, HER L7400
174 (42.5%) @ [+ EARATc —8& L
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[+ BEREE2RDE: (Table 4) XbICZh
5[] BEFREELE D i EM cov T2
ot [ ] BRI w3 T iR % flan
L. 5b 3 o\ Tk SR i fi§iH L,
IR H1%2E 12 thorotrastoma o Jif B, % i 7z,
Fleming?®, Haage®, Wachsmuth'*® #5603 7
ARPnc—8 L [ b & [ ] EAR S
35 JomE RS < o Th H , thoro-
trastoma QAR TcT A0 THL ELTE D, #
%% o FIEE R T M o i x5
LoTHEH R [ ] EARFOX iR (thorot-
rastoma OrpEE T4 @) DFREE 3 B 4
WLt Ticdb 4 x 2ol EoREEY (1),

2 x1emPlkodoxH)chDTod 0w (+)
E LT, BIEPIC kU HEgofiEa Table 512
w1, AR [ ] oXasnEie, i,
g, R vz A Y [ ] S0 R

Hhiswb o (GEFIBD 552, EAREHO

[+ BFEEELERTHoTHI, M, _EIETE

Y VAR S 3 T B A S bR B (R

| il

& |

| N C |
; y

Photo 7. Thorouaﬂtoma (grade III): Near the
elbow joint, dense Thorotrast deposition sized
7 % 3em in diameter, which is consisted of
nucleous of Thorotrastorna and lymphatic tran-
sposition of Thorotrast is seen near upper legion
of the radius (X-ray film). (Case No. 4)
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11, 15, 39) 35 b, [+ | EARFOBEDOK
EX L, M, EEEY voEEEofiE L o
IC—7E D HBIBIRILEED DTy,

feds, [P EARPC [ F] 2348 RFL
TV AEETIEEE) v fi~D [ ] DY v
THBHMNRZ Y, Thd ) vAfiesds [+
1 DUWHER P BEKERF L LTRD LIS

(Photo 7).

(4) scintillation counter 3s J ¢ human body
counter Z X % Bt EEIITE.

[ b BRAEEFAAGIO 5 H19flic > & R4t
HRMF24EE o scintillation counter (J33:flS P
M—I18%) 1= X b linear scanning {77\, Afk
PR3 B ISHEW B DT EOFEY L b
A Lo THRNEGHEWE © 714 % Bdteo
(TR 19610H 7 41 (36.8%) Thot-(Table4 ).
scanning fi§D_E 5k B S X OMEARPRHT
TEWTH ok (Fig.5).

[ b ] § A4 & linear scanning [B{#: D FEM] &

HORE S s me2dk W&

PatrE 25 &, [+ 10ml A DFEF € Bk
RTHESBH LA, 30ml FEAGITY fatkofiEd]
MHDH (Table 5), 5ml PLEo [ ] EAHLIC
7. 7% [+ | IWaEIER % Ro13 5 LIEiEHtix

cps

A
N
\\\‘\,M_.M__

0 50 ) 100 150 om.
e e g
PA

Fig. 5. Linear Scanning of Human Body.
Apparatus:  DuMont K-1758 (3”¢) x 3
Na 1(Ti) 8"¢ x 4”

Measuring range of energy: 0.42-—2.85 MeV
Scanning: 10 cm/min.

Table 6: Thorium body burden, liver and spleen content with radiation dosage
in Thorotrast-administered cases measured by human body counter.

Case | Time after | Amount of | Amount of | Thorium Thorium in Dot Perivascular
No. injection Thorotrast Thorium | body burden | liver & spleen (rad/week) Thorotrast
(yrs.) (mD) (&) (g) (g) deposit.
! 28 5 1.1 0.00 B - =
3 28 8 1.7 1.43 i R -
7 21 10 2.2 1.16 o g + .
9 27 10 2.2 0.81 A g +
12 28 10 2.2 0.68 e e +
17 28 20 4.4 4.19 i P -
19 27 20 4.4 2.21 ] Leh -
21 25 25 5.5 5.28 i TR -
23 26 15 3.3 4.59 e e -
24 2 15+a 3.3+a | 3.38 o P #
25 2 36 7.9 5.54 L R #

Thorium body burden and dose deposited in the liver (L) and the spleen ($) measured by human body

counter. (after Kato®")
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TR X D OB BIMRIEYS 5.

E HI1ic o & HSHRE S0 & e AT 2T
FER O IERHEE O IR B TEso [ F] W
%4 % human body counter |Z k2T JIE L

(Table 4 ). 7z OFEFAER 1 %2k < 1061 (90.9%)
T [ b] OERCRTAIRE Y IEETA 3 X O
UER L oBRIckWTRIETAZ E N TE &

(Fig. 5) (Table 6).3 /e DHETI ]
AL 8ml LT[ b Wik 2T p &
T&fc. Iek, EGI1 QEAZSmI) 11X fiE
MR TH [ b ] ofFEeBaiginol.
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MNEA Y o ARSERREC R s 2 b
WAEZ P ) v ARBEELECESEL b o
B IR O SREED & D F THFEL A GES),
F1z, P XOMEO F Uy AikFEE T X OUERER
BEHHUCHE FHIoMo by v aisi
EE [ r ] EARREAL, o M r] EA
JL28.1~68.1%, Tk 8.6~17.4% M ILFE L
TWSRERLE. Y)Y AEEOFeT 5
JROEEIL3 1 1~4 : 1 Thote. JEEHEE
[ M EAfEC LTS, [M]EAES
~36ml ¥ TOFER T FT0.34~1.51 rad/week

Table 7: Normal values of the liver function test.

S [op— Correlation to*4
Items of the test | Normal value ¥1 S:fnj[g;‘"é}gsz C‘hgli:l‘;* pathologiclf;ﬁefindings of
Total protein 6.8— 8.02/d A D |D D)
AJG ratio 1.3— 2.0 A D (#) F (+) A (+)
Albumin 3.4— 4.8g/d () A D |A () DD
—_— Globulin 1.52—3.47 « €D) D ()
) ZTT 2-—12 unit A F (+) ~(+) D (+)
metabolism TTT 0— 5.5~ A A ()
Gross reaction () #) B A
BSR 4o/ 1h
10/ 2h | A F ()
Transaminase
Serum enzymes GOT 8-—40 unit (i) & e
GPT 535 (#) A A () F ()
Al. -phosphatase 3— 9 KA ) A B |B (H#)
Serum enzyme | Total cholesterol 145— 250mg/dl () B B (+4)
BSP test under 5% () D D (+) A (&)
Function of = H ==
Foreign body Tcterus .1rfdexd 4-— 6 ) B B .
discharge Total bilirubin 0.5— 1.0mg/dl CHih) A B [BMH)D ) F (4)
Urine Urobilinogen | () D) B A |B
Amylase 50-— 160 unit A

#], Normal values which where defined in the central laboratory of Yokohama University Hospital

*#2. () ; highly sensitive,

(4) : high sensitive,

(+) ; low sensitive

#3, A ; disturbance of liver parenchym(damage of liver cell)

B ; disturbance of bile secretion.
#4, C ;remarkable disturbance of liver cell.
D : scar formation(fibrosis).
E ; function of RES.
F ; inflamation.

#4, (4#) ;supposed correlation at 1 % significant level of confidence.
(+4) ;supposed correlation at 5 % significant level of confidence.

(=) ; suspicious correlation.

23 —EofEMTE [ F] EAGRE [ FEHEER &S —F L Tuhitus,
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Table 8: Laboratory data of the liver function test of the Thorotrast administered-group.

&
Eé\ Protein Metabolism i?;:?%z:r% Megl:]t}is o ETC.
s | © = A
&5 slelg|glesr|g|l2|5 |5 |2 . g
3 sl 2lo|E8|E8|8 (8| ™ |85 %|s 3ol - |28 |22 &2
R I S I i e |5 |58 | 2| 28|8°] - |58P%|ES
B < <} % E 1" 12 3 & < 6 =<} = 5
1|47 7.8 | 1.03 3.9 3.84| 4.4| 451331 |28 |17 | 7.4 259 | 8.3_ 6.3 i.4|E| 65
2|53|7.0| 1.6| 4.30 2.70| 12.0| 6.5 20 | 9 | 8.9 172 | 0 | 4.0 £ 110
3(47|6.8[ 1.25 3.78 3.02 8.6| 2.3 3| 8|10 | 5 | 6.9159 | 2.5 8.4 1.5
4|51 (7.8[ 0.82 3.50 4.30 e 5.0 4.0 E
5|47 |7.6| 1.4| 4.45 3.15 14.5 | 9.0 16 |16 | 6.2 174 | 5.0 3.0 B
6 45|7.9| 1.4| 4.60 3.3010.5| 3.0 21 |17 | 6.3 210 | 2.5 3.0 + | 255
7(59 (7.5 1.7| 4.72] 2.78 7.5| 7.0 13|29 |13 |13 | 13.7] 196.8] 5.0 5.0 0.7 | £ | 73
8(47 9.0 1.5| 5.4 3.6|12.5| 5.0 | |18 | 2 | 6.1189 | 10.0 5.0 + | 120
9149 |7.3| 1.3| 4.13 3.17] 7.2| 3.9 4| 11|31 |28 | 7.4 261 | 4.2 7.3 0.55 & | 40
10 |49 (7.9 | 1.5 | 4.66 3.24/ 16.4 | 4.8 18 | 6.5 7.0 7.5 6.0 £ 140
11147 | 8.8 1.1| 4.60 4.20 12.0 | 14.5 18 |24 | 4.8 12.5_ 6.5 #1140
12|49 6.5| 1.28] 3.65 2.85 2.5| 0.4 133021 |11 | 15.6 3.8 3.8 0.55 +
15|47 | 7.6 | 1.05 3.90 3.70| 9.0 | 5.5 20 |18 | 4.9 7.5 6.0 +
16 |50 | 7.6 | 1.5| 4.55 3.05 13.5 | 3.5 17 | 4 6.3 5.0 [+
17 | 49 [ 6.3 | 0.92| 3.02] 3.28| 8.6 5.4 23 |17 | 18.6/ 214 | 6.3 2.5 0.35 4F
18 | 55 | 7.9 | 0.8| 3.50 4.40| 16.5 31 |1 #
19 |50 | 7.4 | 0.94 3.5 3.81| 13.9 | 7.9 23 [13.5 8.9 5.0 7.1 H# [ 150
20 | 54 |7.0| 1.3| 3.95 3.08 10.5| 5.0 33 |27 | 12.3 174 | 5.0 7.0 - | 80
21|49 | 8.3 | 0.7 | 3.40 4.90 17.1| 5.5/ 55|92 | 33 |18 | 7.7 5.8 -
22 |52 |7.3| 1.0 | 3.63 3.63 15.3| 7.3 57.5 52 | 6.6 162 | 13.6] 7.0 0.8 | # | 130
23|52 | 7.6 | 1.3 | 4.30 3.30| 7.75| 4.5 22.3 4.7) 9.4 234 | 2.5 7.1 0.6 £ | 11
24|43 | 6.7 | 1.1| 3.50 3.20 17.0 8.0 23 |13 | 7.7 163 | 2.5 6.0 1 | 100
2 | 52 | 8.0| 1.0| 4.00, 4.00, 11.2 5.0/55 |87 |18 | 7 |19.8 188 | 7.5 7.0 - [ o5
2 |50 | 6.9| 1.9| 4.50 2.40| 7.5| 3.0 10 | 6.1 137 | 3.6 5.5 + | 19
27 | 46 | 9.7 1.0 18 15.0]10—120 H
28 |53 |7.8| 1.2| 4.25 3.55 8.0| 3.0 20 |18 | 4.9 6.0 - [ 4
29 |51 |6.8| 1.3| 3.85 2.95 8.0 6.5 15 |11 | 2.6 2.5 5.0 +
3047 |7.0| 1.5| 42| 28| 7.0| 1.5 21 | 6 | 7.1 -
3363 ]6.3] 1.2 3.44 2.86 12.5| 7.0 41 |20 | 7.6/ 145 | 7.5 6.5 +
3448 7.0 | 1.3| 3.95 3.0510.3 | 6.0 25 |21 | 8.4 2.5 -
35|59 |7.7| 1.6| 4.75 2.95 15.5 8.0 %5 |12 | 6.1 168 6.0 1
36|56 |7.7| 1.6| 4.75 2.95 12.0 | 5.5 18 | 17 |11.1190 | 2.5 4.0 + | 140
37|51 |7.4| 1.1| 3.87 3.8 4.0 2.0 30 |23 | 3.0 5.0 6.0 +
38| 44 | 7.8 13.7| 3.7 31 |18 3.1 10.5 +
39 |47 (8.2 | 0.39 1.84 6.56 6.0 30.0[16—25 I
40|49 |7.8| 1.2| 4.26 3.54 12.5| 3.5 10 7 | 180 | 2.5 5.0 + | 150
41 | 48[ 7.6 72| 1.2 13|20 4.0 +
43|48 [8.2| 1.6| 5.05 3.15 10.5| 2.0 15 7.4 + | 222
44|46 | 7.5] 0.99 3.73 3.77) 19.0 97 |78 | 57.8 172 | 13.5 1.22 &
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Table 9: Laboratory data of liver function test of control group

N Foreign .

‘25 % ;é Protein metabolism Serum enzyme S[t;.'rpulan c‘li::lii N metEIb]:lism efc.
&£ E T.P. | A/G | Al | Gl |ZTT | TTT | GOT | GPT | At Eg 5P | L [ 2§ [Am
- (] Dﬁ

1|47 | 24| 7.7 1.7] 4.85 2.8 9 | 5.5 1l | 9 | 6.3 184 +
2|44|21| 7.9 1.4 4.6| 3.3| 20.5 85 25 | 15 | 6.5 153 8 | + | 145
3|49 (26| 7.7 1.6 4.75 2.95 10.5 5 | 17 | 13 | 7.3 168 5 | + [ 105
4|50 27| 8.00 1.5 4.8 3.2| 16 | 11 | 28 | 42 | 9.0 206 7 |+ | 145
5[50 24| 8.1 1.0 4.05 4.05 20.5 9 | 58 | 52 | 6.9 19 7 | + 93
6[51|27| 7.1 1.6( 4.37] 2.73 8 | 4.5 12 | 4 | 3.9 188 +
7|42({20| 7.4 2.1 5.0| 2.4| 95 4 | 26 | 7 | 55 198 25% 3 | + 85
8|47 |25| 7.3 2.0| 4.86 2.44 105 9 | 9 | 5 | 5.5 185 6.5 + 59
9|55|26| 83 1.7 52| 3.1| 8 | 4.5 16 | 14 | 7.7 185 6 | + 137
10431221 7.1 1.9 4.66 2.44 10 | 5 | 19 | 22 | 5.9 240 8 | + 9
11 [57[27] 7.7 2.0] 5.13] 2.57 7.5 5.5 20 | 13 | 14.5] 1786—2.5%| 6 | + 65
12 48|25| 8.0 1.7 5.03 2.97 10.5| 5 | 16 | 13 | 7.0 235 12 | + | 128
13(45|24| 7.8 1.5 4.7| 3.1| 105 5 | 20 | 14 | 8.1 182 0% | 4.5 + | 145
14 |46 (21| 7.2 1.6 4.44 2.76 10.5{ 7 | 21 | 20 | 11.0] 140 + 95
15 (52 (26| 8.0 1.4 4.67 3.33 8 | 6 | 22 | 17 | 7.7 275 4 | +
1648 |26 7.4 1.4 4.33 3.07 8.5 5 | 12 | 8 | 6.4 1% 4 | + 89
17(53)|25| 8.5 1.3 48| 27| 14 | 55 10 | 8 | 8.1 246 7|+ 54
18 (53|22 | 7.5 1.7 4.73 2.77] 8.5 4.5 18 | 16 | 6.6 182 5 | + 98
19471241 6.8 1.6l 421 26| 10 | 35l 16 | 12 | 82 113 0% | 4 | + | 106
21| 65|28 7.6 1.4 4.43 3.17] 11.9] 2.9 17 9.4 1714

22(45[28| 8.3 1.5 5.0 33| 12 | 2 | 34 246 5 | +
2348 (25| 6.7 1.9 44| 2.3| 4.5 1.5 17 | 15 | 12.4] 226 4 | +
24|58 |28 | 7.7 1.0 3.85 3.88( 27 | 1l | 47 6.3 130 5 | +

25 |54 (28| 7.8 1.3 4.4| 3.4| 11.5 4 | 16 8.4 146 4 | + 9
26|47 23| 6.9 1.0| 3.45 3.45 8.5 3.5 11 10.4 180 4 | + | o7
27 |47 |24| 8.0 1.3 45| 3.5| 55 3.5 25 7.3 198 5 | + | 126
28|51 |27 | 7.4 1.6 4.55 2.85 2.5 2 | 13 8.5 210 5 | + 24
20|64[27| 8.0 1.5 4.8| 3.2| 5.5 3 | 13 6.8 220 6 | + | 1%
30|51 (23| 8.2 1.2 447 3.73 11 | 6 | 25 9.9 172 4 | + | 150
31(53[25| 7.2 1.6 4.43 2.77| 9.5 3.5 16 6.1 192 4 | + | e
32 8 1.6] 4.03] 2.72l 10.5| 3 | 24 5.4 153 5% | 4 | +

RodT plllE 1!31| 4f31‘ 2}31‘ 3!31‘ 5!31) 8/31| 2/31| 2/20| 4/30| 1/31| 0/5 ‘ 7/27| 031 1/2

( 17.68~ 78.52rad/year), [ T0.39~2.68rad/
week ( 20.28~139.36rad/year) TH ot K
¥, 5HIT ] EASCsTS [ ] AR
Wby, &iEf2e, 250 2F TR [ F] @
EARRIT O [ r] XBEE 3 () &35
7%, human body counter 1 X % jilE Tz [+
DR, B, ERIEEY @i o FEW iREd %

b bhic ot

(5) ek

[ b RIGCEEC BRI, AR &
DB ENRBET 5 & L1k % © ek
DSOS T O TIRE R Tw5B. AT C
b [+ ] FHEEREOEEL R~ 1 b
BB X O IRTE O ITHsE iR A D st At
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BEtL 1.

HEHTEIETEANY, miFieg, Sy
B, MRS X O 7 3 5 —E o T &
D#FR Lic. Table 7% h SFFBSREMA DA
FHRRRAREC R BIEWE, RO S,
B H Y% X OYREAMEERIPT R & oBIfRA R L

TebDTH5B.

[+ RAEHEWCST 2 FFRERE © it &

Table 8iCidifid 5. 7cis,

[+ RAER44f]

D 5 BLAEFILS, 14, 31, 32, 420 5L 5 — 2R
RO L, 3901 (88.6%) oRpifiixE &

fo.

—7, WIBHEFCH LT b O i 2
KL, 3267 — 2 Nl IEM20% BRI L7231

# (96.7%) DR Table 9 27k,
BERE A OREE,

Zh BT

2 H CIEFfE % R Licoi

[ ] RBERETES O (BEFD12.8%),. %R
FERETIRI50) (kM D48.4%) Th 7 (Table

HARREER A RE SN #5825 Hss

Table 10: Ratio of normal results in the liver
function test and the blood examination of the
Thorotrast administered group and the control
group, and its comparison.

Liver fun- [Blood Exa-|
ction test | mination
Normal
Thorotrast | " 5/39 13/37
administered cages/Total J’
group % 12.8 35.1
Normal 5 .
Contrel cases/Total 5/31 12/22
SR % 48.4 54.5
e 9.034 0.836
Significant level 5%

ERMRH : IFRERELEHE e s &, BE
R TIEREERE O (6.78 AILLTF) 2%
[ b1 RAEERETBIR 441 (10.4%) &, NR
ERECGIR 14 (3.2%) wRbBh, AG o
ET QL19EF) 23 [ &R C366IH194]

10). (52.8%) &, *ERFT3BIF 48] (12.9%)
Table 11: Comparison of laboratory data of the liver function test between the
Thorotrast-administered group and the control group.
Thorotrast
e ‘ Control group
Items of test Criteria adn:uplstered group — y-value
Positive oy Positive %
case/total 70 caseftotal i
Total protein 6.7ng/dl= 4/39 10.4 1/31 B3 0.445
AJG ratio 1.19= 19/36 52.8 4/31 12.9 10.05
Serum albumin 3.48mg/dl= 12/36 33.3 1/31 3.2 8.785
Protein Serum globulin 3.48mg/llI= 15/26 41.7 3/31 9.7 7.123
metabolism | Z T T 12.5 wmit =1 | 14/36 38.9 5/31 16.1 3.201
TTT 5.6 unit = 12/36 33.3 8/31 25.8 0.0185
Gross reaction + = 410 40.0 - - .
BESR (1° & 29 5/1 71..5 - — -
 GOT 41 unit = 3/36 8.3 2/31 8.5 0.0303
Enzyme GPT 36 unit = 2/34 5.9 2/20 10.0 0.0004
Alkaline phosphatase | 10.1 unit =<, 7/33 21.2 4/30 13.3 0.2406
Bl Icterus index 6.1 = 13/34 38.2 727 25.9 0.2191
mlefabolism Urine urobilinogen (+) = 7/39 17.9 0/31 0 i
Serum bilirubin (total) | 1.0 unit = 3/9 44.5 = - =
llifgim}im Cholesterol 251mg/l = 2/20 10.0 1/31 3.2 0.1556
o 2% | B s P (45 min.) 6% = 12/32 | 31.5 0/5 0 =
Increase 161 unit = 3/20 15.0 1/23 4.3 0.4532
Ete. Amylase . -
Decrease 49 unit = 4/20 20.0 1/23 4.3 1.2547




IR Fn474 8 H25H

wRbhic, MmEREARER XU A/G KT D
SEGIENC o\ Tl R A i A EERUEIT X b T %
&, MmEREAE CIAEE LR D bhiho
foht (2 = 0.445),A/G lTix 0.5%ARANET

[b ] RAEER C A/G HETOEFMNE N L
M B p i feotc (P = 10.05) (Table 11).

MEREMTER XY A/G I X b 747 3
vERBL UM e 7Y vEYERL, TaA7
I VEMNIEREE (3.8~ 4.8g /) XL
TWBLD KBIOZ7e 7Y v PN IERE (1.52
~3.47Z /") X b g Lich ok FAB &,
[+ BEAEERETET AT I VOB H366H
1261 (33.3%) &, 7 w7V v Eoling 154

(41.7%) wBdpbnt., WREEHTCITAT S
VOB 3R 14 (3.2%) &, FeTY
vEORMAS3H (9.7%) THhbhlz. Thb
TAT s IROBEGE RS L0 e 7)) D
HIFEGIEGZ2WT [ b ] A ERE &R &
PHEE T % 747 Vi Tk 0.5% K HE

(2=8.79), 7= 7 ) vEHMTIL1 %KiE 2
=7.12) TWFhd [ ] FEERTERCEER
THoto.

73, [ ] REEHO—BOEMCOWTT
AT VO, 7aT Y vosgine ko
{3 % Gross [Ziids X U8Bk 8 5 o & %
fFteotz. Gross IGT (+) Ll EofEi% 106
40 (40%) Vo, FRMERYEEE T 1 FRefEiE 5
mn, 2 EEEfE20m LL_E O fE A R Ui b 3 7 il
541 (71.5%) wildbhi.

MFEEfRO7 L7 3 v, a- B Y-78 7Y
YD 5 BT ROGE DT D bR 5B bdic
[+ BEEHEPOIMflic2EZLr e —AT 2T
— FERKIEEC X AmASEOER T TNk
WE, 7A7 2 vod (5.568 AT %1061
(77.0%) CR D> HLEdbc a-r/rn7 Y v O
m C9.7g/BLE) #1261 (92.3%) &, v-7
r7 Y vo HEn (23.02 /A ELE) % 741 (53.9
%) wBRdtz. LhaLB-7e 7 ) YicL Tk
B G xS e pvote (Tablel2), 1z, v-7

451—C61)

Table 12: Results of protein electrophoresis of 13
cases in the Thorotrast-administered group.

y Globulin (mg/dl)
(léa‘.e Albumin
| (meg/) a B r
T 48.2 | 10.1 | 11.9 29.8
3 55.7 14.1 9.7 20.5
4 45.5 12.9 1723 2353
7 58.3 12.2 1.4 | 18.1
9 49.2 il 30.6 17.1
12 50.0 14.9 16.2 18.9
17 50.2 16.9 9.9 23.0
19 43.3 12.6 12.4 31.6
21 44.3 11.6 11.4 32.7
23 60.7 15.0 8.7 15.6
25 47 .4 15.0 10.9 26.8
37 53.0 14.0 11.0 22.0
_44 | 49.7 9.9 16.0 | 23.8
[No. of [ No. of | . ¢
12[2;:;1:1 incre- | decre- E:l:n;fl
7 asing asing ¥
(mgfdl) cases | cases | e
Albumin  [55.7—67.8] 0 C,ﬁlc'%\’f(% '?%)
- s, 2
a-Globulin | 3.6— 9.6{(g'50c 7‘%;%3 0
" 2 3 | 8
f3-Globulin | 9.2—16.8(15 49:3\(23.1%)((61.5%)

r 7 ) vORINMT X o TR LT B ISR E G
o(zTT) Tk ] REERET36 ik 14 41
(38.9%) »3, WBERE T 1316k 56 (16.1
%) »behE (12 5HfELL ) &RLic. B-F XU
y-7w 7Y volgntBiEte, 7aA7ivi
IOt a-z w7y volinyeh v ipET o5 e
—AVBWEIEY? (TTT) T H] REERH
T36FR12( (33.3%) A%, ABAERETIE3140H
8 (25.8%) » Btk ( 5.6 HifrLLE) T&H >
. b 2 oG WU i Lo &
z AHHBRE G TS REARET [+ R/REH
BRcs LW BRETHY (= 3.201),5 €
— VBB TIREEERRD bhithole
= 0.019). TOZ &ikre 7Y VAETIE o-k
IO B-Zm 7Y AL T B L &E BT
5L5DTH5B.
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FHlEEEORELZRT + 5 v A7 i —E10D

CRTAH5GCOTHED A WIHBALIE) & [ ]
RAEFERT36HIF 3 ( 8.3%) &, NBEHT
3R 24 ( 6.5%) K@D HR, GP THD L
FOGEHAZLL ) k[ ] A ERE T34 2 f)
(5.9%) 1, HBHEPFCT206F 246 (10%) ©
mHdbht, GOTHRIUVGP TOfEIELTH
HHcAEERRD bhighof (GOT & 2=
0.033, GP T :0.0004). 7eds, [ bJ (AHEH
TGOTHKLU'GP THTHRE ERAERLICOR
T O JFFRRHMERE 2 & b 7o 5 FPARAEHE TR L 7cHE
H44C, GO TITHL, G P TT8HAL T H o -
2, COFEFEL L, GOTSSHZLLT, GP
TS2HM AT T I BED ERICT T, WR
EHC BT ERLVARECLOTHS. LichH
DTZOREDGOT, GP THODLFILFE—FE
R—EERABFCThf4DFEATRZ V1§53
OTHY, M REFBCKTS [ ]I
DELL LS5 VAT I F—YOBEELFRE b
TR LML CES L5 X 5 /el
DHO TR L, v L ABE iR 2 > THET
THLDTHAHZ EpFELBRS.

S hIEFMia TR SR, FHlmC X bR
it s h s s L X h 2o LR IRE%E E
TR RO BEERE A RT L ShTWbB 7T AR
U .« 7 e A7 > 5 A— EIOI)IO}!)@&%%J:%E_ (lolgﬁ
(A ) i T b AR T3 T (21.2
%) &, HBEFETIR30HF 46 (13.3%) il
Bbhicn, WREMCREEEIERCCRT 5HE
ZIXFEDBRIehof (2= 0.241). Lizh>T
TAAY « T3 A7 5 & —EHEOEFLEFZ v A
© T I —HIE R AR E FT [ ik
TR O 2o B F 7o iRE o PASK i
ThitnwZ ERRTEELBRA.

PEEAH - IREAM o X L Timirhoif =
VAT r—=AfRHIE L. [ ] AT
206k 2 ) (10.0%) 1, SBERETE31FIH 1
Bl ( 3.2%) wBEfE ( 251mg/dibl ) Aabh
HIBEY, WO REEIEBRCEELEIRD
biighois (x® =0.1556).

AAE SR RT S H32% 55

EYPEee - PR L T B S PRk
A5G ExR T [ ] REEERE 3264 136
(40.6%) Wit A (6 L E) H Pt pixt
TR U EER A 5 I XU IEHE T B
fo. [ M REEROSNEO LROBE LIS
T CTOBERE EFAR106, 789 D 2 HlH15~30% D
FEEEATHS. Ticbh [ b REER TR
#I%s DREGICTERE s & eh 4 B o0 S PE BE M AR
Eh AT,

REGHACH - BmEdEs (L) <k [+ ] Rf#
FET34BI 1361 (38.2%) &, MRERTIR27H
b 76 (26.9%) w kR (6.1LLE) #iRsin
WIRFMR] IC FEE R A2 (= 0.219). Fi:
[ b1 REERCET 5 2 GIOTEHIZ R Tk
LRI TIEIRE T ~ 4D WAMEE TR Y, WA
EFTLRABETH o

MERE Y e viko EA4 (1.0mg/MdL k)
T REEFETOMARIM (33.3%) i,
ey s =5 o RRE2s0 746 (25.7%)
hbht, WBEFETIRMIE L Y A € v ORlE
WEET, Ry r Y/ —» voREIL314F
1B B S highote.

Aoz & B REaE T+ ] fREER
TIRIFY s DIEGI D EAEMETE DR © & B it

Photo 8. Thorotrastoma (grade II): Dense Tho-
rotrast deposition sized 3 % I cm in diameter
consisted of nucleus of Thorotrastoma is seen
near the elbow joint (X-ray film). (Case No.
16)
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Photo 9. Thorotrastoma (grade I): Dense Tho-
rotrast deposition 1 < 1 cm in diameter con-
sisted of nucleus of Thorotrast is seen near in-
side of the femur (X-ray film). (Case No. 16)

EEIRTVBED, WEHRET LI OREGICEE
HESREFEL, A omBRCEEoE YR Is
W &b, B OBEOREIX [
EWHREZCEA I b O Lk bk,
7Zi5—¥: FREOBATHMLUFERTL
ELERAP RS S IME7 I 5—EfEi % [+
EAERED20MCTHE LIz 25, 36 (15.0%)
wwiging, 44 (20.0%) b ERDIz. SR
ERTRIEXFEHBL =230 @ 55 14 (4.6
%) i, 14 ( 4.6%) wEA xR

Lo LB g 7 .5 — CEoines L 0%
DIBLTFhEREZE % B ook (O
ey = 0.453, Ayt = 1.255).

E# [ ] BMEESE s 5 R T
TAT I VORY, yeFY volbth &ca-
BLO -7 e 7V v o WINEEEET BEAN
T & BEEE D & Y o S PR B ek S 0
Besoz La@sbhi,

(6)  IfmiE—rEEA

MyE—EdeAr & Ut o H A2 MR g2 L
fo. FishbRMmERRETE & L CRhmkE, me
i, AFRERB IV~= 20 5 MiEiE, Al

453—C63)

lp ‘Zp lIO 4!} 5})(%)
A/G
Albumin
Globulin
25P
TTT
GOT
GPFT
Al-phos.
11518

Cholesterol Bzz=

—— Thorotrast-admini-
= stered group
3 Control group

Amy‘ INCY.
lase |deor e

10 20 30 40 50(%)

Percentage of abnormal cases

Fig. 6. Comparison of abnormal cases in the
liver function test between the Thorotrast-
administered and the control group.

10 20 30 40 50 (%)

.

- | horotrast - admini-
Color [ B stered group
ex [ £33 Control group

Thromb.r==

020 30 4 50
Fercentage of abnormal cases

Fig. 7. Comparison of abnormal cases in the
blood examination between the Thorotrast-
administered group and the control group.

BAREEE & LT AamEkEcs L O EmERE S %,
MUNBGREE & LTS, 7' e b e v e Vg
fal, HEmREfRE]ds o ONEHE]IRFE] % J8 -~ 7z (Table 13,
14)  EAREH A A OAFC B0 5 EHE, Bk
B X O REIEGE & © % Table 15 (a),
(b) iR
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Table 13: Blood examination data of the Thorotrast administered group.
Proth- . N
0| B35 | o | B | &y | wo | Lymwh.| T ombin | Pesting Coniion e
1|47 445 0.96 85 39.5 | 5867 2053 14.0 3" 4| 1320" | 15'30"
2|53 380 0.86 65 34 6600 115
3|47 459 0.98 90 45 4300 13.9 5'50"" | 800" | 12'00"
451 404 1.06 85.5 42 7900
5|47 508 0.91 92 47 9200 170
6|45 456 1.07 98 48 7000 112
7159 422 1.06 89.5 47 8300 4383 276
8 | 47 400 1.00 80 46 5100 33
9149 446 1.04 92.7 43 7133 1926 180 12.5 430" | 7'00" | 9'50"
10 | 47 470 0.80 75 41 8000 12
11149 | 485 0.98 95 40 7400 2'00" | 3'00" | 14'00”
12 | 49 407 1.04 85 40.3 | 6200 2294 156 12.1 3'30" | 4740 | 9'30"
13 | 62 380 1.11 84 9200
14
15 | 47 441 1.08 94 7100
16 | 50 470 0.85 80 41 6800 120
17 | 49 425 0.94 80 45 6950 1976 200" | 7'30" | 11°00"
18 | 55 520 0.96 100 8300
19 | 50 412 1.10 91 42 6033 2982 132 215" | 11'00"" | 35'00"
20 | 54 346 1.01 70 39 3000 86
22 | 52 474 0.92 87 48 7250 3503 146 12.0 2’30 | 600" | 14'30"
23 | 52 501 0.92 92 48 5500 1815
24 | 43 342 1.08 84 36.5 | 3700 168
25 (52| 402 | 0.93 | 75 39.5 | 6800 | 2856 99
26 | 50 483 0.89 63 45 3800 86
27 | 46 300 1.00 60 14700 80.6 500"
28 | 53 470 0.74 70 9500
31 | 49 365 1.36 99 4300
33 | 63 395 0.91 72 45 5100 120
34 | 48 385 0.99 76 4700 120
35 | 59 222 1.69 75 38 4400 89
36 | 56 495 0.81 80 49 7300 81
37 | 51 442 0.93 82 43 4600 2287 126
39 | 47 352 1.07 75 4900 105 7'00"" | 1330 | 30°20"
40 | 49 404 0.99 80 42 4200 94
42 | 50 462 0.97 92 6200 1178 4.7
43 | 48 473 1.02 97 44 5200 152
44 | 46 409 0.86 71 35 13003 957 183

FRIER, M FEE, GFERER Lo AmREc
DWTOERRIOT VB0 [+ (REERET
WX44fiFh37] (84.1%) THh b,
TREEEZRDIH>T-DIR136 (35.1%) TH

5 b H

b, B v24f6ilik 1 5 A L Eo KRR T RET R
720y

R TR 32fih22f (68.8%) T LACHHE
DERIDRH-TE Y, 5 beBAirHl CREEY
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Table 14: Blood examination results of the

control group.
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FBblovb o126 (54.5%), 1HHALE @ #f#
AT TRETTR A F o b o106 T 5% (Table
10).

Case YearEE R B C|Color| Hb Ht 'WB C Thro-
No.| old | 5 (x 10°)] Index | (%) mb. PIF, drimERSR, FmERR, MMER0£ «i1i
 1[47[ 24| 445[0.948[ 94 | — | 7400 | — DWTHREREI Y RT3,
Z i; ;Z 429 {l}g; 32 - jggg e FREBRER : [ b SR CIRMER, M3
5] I o — . = .y "
: | Py = ) 2,
9l | o lioi 82 [=Tsw| & i, @.ii‘?aﬁr&s?_ﬁj (el féﬁ?ﬁﬁﬁnv&i.l/w
10 [43 22 | 530 | 1.01 | 105 | — | 7900 | 160 N h 7Yy MEw2sfl (T ] RAERFD63.6
1248 | 25| 475 | 1.02| 93 | 41| 5000 178 %) o M. MBER CIAROERE, M
17 | 53 | 25 | 362 | 0.905| 80 |33 (4800 | 136 dh, BRIEL 220 CaHRHERED68.8%), ~<
18 | 53 (22 | 410{0.95| 86 |35 4700 | 160 P2 Uy MERISB CHFRERED40.6%) o
19 |47 | 24 | 358 [ 0.98 | 73 |34 | 4300 | 188 S——
- P~
20 |46 | 25| 388|0.98| 79 [37|7100| — ) I . 3
21 | 65| 28| 3391 0.97 | 70 | 34 | 5400 | 122 ARIEREL 40075 AT DB IR H R 3741
22|45 |28 | 499 | 1.06 | 94 | 46 | 6200 | 166 FR116(29.7%). SIEERET2244 4 41(18.2%)
23 |48 | 25| 407 | 0.935 87 |39 | 6000 | 134 Thh, WOREOAF B U TR A1 e
) 9 4 —_ _—
A e e mote (o =0.4568). 7z, 40~60F D—ikH
o] ¥ - —
) = “1a ] = sl : 244
26|47 |23 | 438 0.975 90 | — | 5900 | 126 ANFFO T 400G LT OWMD i 162612445
27 (47 |24 | 459 | 0.96 | 95 |43 5000 | 224 (14.8%) THhbh, zhé [ ] FEERRIO
28 | 51 | 27 | 496 | 1.03 | 96 | 47 (10900 | 148 RIPRETE O£ 2 % Ll L IR A SAEE LR
29 | 64 | 27| 413 |1.03| 80 | 40 | 7200 | 216 Shiedot: (MM fEE: BEABRT £ =
s o sl iis e i oo iag| 2T ML AEABT £ =0.0089). 5
. —— e 3 P DT
32 147 |26 | 440 1.03| 91 | 42 | 6400 | 240 HFREC _“soﬁu-tmﬂ%? P THRANB L,
[b ] RAEERETIX3T6IF 4 5 (10.8%), 5 BE
Table 15(a): Results of blood examination of the Thorotrast-administered group and Control group
‘ Segment
Thorotrast grou Control group "
Normal values | Criteria No_of et Nooof grou Nop (:’pful;atlon
| I I o ca;e '% ca:se % (:a'se %
400= | 11/37 | 29.7 | 4/22 | 18.2 | 24/162 | 14.8
R B 10¢ - — 530
g & (L0 10— 530 | 350= | 4/37 | 10.8 | 122 | 0 362 | 1.9
@ | Color Index 0.9— 1.1 0.9=| 5/37 | 13.5 0/22 0 - -
% Hb (Sahli %) 85— 105 80 = | 12/37 | 32.4 | 3/22 | 13.5 | 12/23 5.0
Ht (%) 40-—48 0 =| 727 | 25.0 6/13 | 46.2 — —
_ 5000= | 10/37 | 27.0 6/22 | 27.3 | 15170 | 8.8
OE |wBcC : 5000—8500 {|—
B g (Jmm?) 0085 {40(}0; 337 | 8.1 | o2 | o 2170 | 1.2
“ | Lymphocytes 1700—2890 | 1000= 1/12 8.3 = = = —=
o | Thrombocytes (X 10°) 28.0—14.6 | 10 = | 10/26 | 38.5 1/19 5.3 — —
g g | Jolly body 0 (+) 1/6 16.7 — - — -
£ £ | Blecding time (se0) 2— 5 5 =| 1/10 | 10.0 | — . - -
Ef Coagulation time (sec) | 5— 8 10 =<| 3/9 | 3.3 | — = = —
Prothrombin time (sec) 12—16 3/5 60.0 = — = —
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Table 15(b): Statistical results of blood examination (chi-square value).
! [ | .
covn | ! | St [ [ igifcan (S o] Sigifcan
group population, . population
BB C [ 400 x 10'= 0.457 2.794 0.009
350 % 10°= 0.124 4.794 0.001
Hb 80%= 0.960 23.674 0.488
Ht 40%= 0.401 o .
W e [ 5000= 0.342 6.364 5% 3.545 0.06
4000= - 3.602 5.74% = o
Thrombocyte | 10 % 10'= 4.877 - - —= —

peco2flrh 1B (4.5%) T, ZOWRFECITA
TR, = 0.124), A—F4E—BF
FHAANCKF S 3505 LN F OB A% 162604
361 (1.9%) & [+ (EEHOBER &
RIS B & 5 %KHET [ ] AERRCERIC
B bRl (P = 4.728) KRR —i%
AAABTFE oM BFEEIRD ORI O
=0.0011).

M BRI DU TIE80% LT % B Al & &
R LiciBA, [ ] RAEERC37fIh124)(32.4
%) w, WBEFCR2fR 34 (13.6%) i
HEAE BT TR A B ot
=0.9601) .40~607 DIES D —iE HAANFT T
I SR80 % LA T ilidr LT\ B A8 338%1r
1261 (5.0%) THH, zhi [+] RFEERD
BB L e 5 &, 0.1%K¥ET ]
BEEHTEECERTHHILE2RBD (=
23.6743) . WBERE & & OFEAB—RBAAS
TR HER DR TIXAEREZEZHD bhis
W (2 =0.4877) .

~= 7Yy METIHAOBUTORED ET5
E T b AL T8 741 (25.0%), %1
FEBECIR1300rR 6 (46 2% I & B T A3
PR BB ERTD bhiohof: (¢* =0.4010).

BFERKE T 0. TEREHEETHE, ]
RAEERCRIFIF 5 (13.5%) R ELR
Wichs, WREFT224h 1 H]S 2 b hso
7o

PlEoXsic [+ Bl BEOR %
ez ErnELDRD.,

MR @R 5,000 FoRAE [ ]
{7 B TITHIPL06] (27.0%) , RHBERE 2261
6 fl (27.3%) THRBEREICHAEABIEIL T
OFEBEEZTRD bR (F =0.3422) [F4E4 B
—ift HAA BT @ 135 AimERE 5,000L0F 1
17065150 ( 8.8%) THb, th& [ +] &
BERMOTh TS E, 5%KMET ]
EEHCERC B LR DN (=
6.3637), WHBERE & O FEET ARy @ =
3.5454) . —7F, EUMEREL 4,00000F oDz ou
THhBE, [ M REERCRITARIH (8.1
%) wHbhich, HREEFTCR1I6AE A5 h
¥, FESBE—RAARABT T 1706 2 4l
(1.2%) ThsH. [ +] REEREFAFESE—
BAAATTFOLN &% T 5 & fEEs.74%
(2 =3.6023) T[] FEHEHCEH LI
;Hac’éff—%-f:.

EERES oW T | REERTIY
v AERL, 0000  Fix 1260 1 41 ( 8.3%) THY,
F OB R4 bl o7z (Table 16).

Pl EoRImERFROBE [ ] B3 5
ik APk oY ETRET L0 EELBR
5.
f/MVRR @ B0 AT oAk [ h ] R
HEREC26FIR 106 (38.5%), W IRERET1960H
144 ( 5.3%) Zbhi-. WEEOHET ] #
BHERED MBI SEGIEE HIBERE © £ h
Ih, syk#ETHECH W EE B (8
= 4.877).

[+ BMAEE civMEEd & T
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Table 16: Haemogram of Thorotrast-administered

cases.
Case Types of white blood cell
No. Stab. | Seg. | Eosin.| Baso |Lymph| Mono.
1 5 47 4 0 35 9
3 3 43 1 0 43 10
7 1 41 1 0 55 2
9 5 63 1 0 27 4
12 13 38 3 0 37 7
17 8 52 2 0 28 10
19 4 40 5 0 45 6
21 11 40 0 0 41 8
22 6 42 0 0 49 3
23 7 51 1 0 33 8
25 12 33 3 0 42 10
12 51 5 0 25 7
44 38 58 0 0 5 3
19 75 0 0 4 2
37 0 44 6 0 49.5/ 0.5
27 5.5 62.5] 5 0 19 8
Mean
value
O mae,| 3= 6[43—55) 3— 5| 0— 130—45| 4— 7
aged 40
—60

E DTSR IE . Lo\ & OBYEinE
2 bhB0T, fARE E X ISR
BT BEEEOAE L OBGRY I, /M
HE & I X AR BAEHY O 5 & 1778 072561
rhifaRZ 0 F B hlcoix2eflChofz. = D22
FD 5 B0 T @ WA % R Licoik
94l (40.9%) THHH, BMEHEORD BRI
3BT 11 % 1075 EUF o i Mg A i 2 b h
e, T D EBIREEL D bR BRES T
TMEBEA DA S5 E 2 5.

7R b e e VRHOERZ b ] (REEHT
5 ildk 361 (60.0%), i MIFREIIER: (543015
=) w106 160 (10.0%) , BEEIRRIE R 9 fl
2] (22.2%) Thot, WREBRTEZIRD
OBEELZFERL Tl ie®d, ZOREBELT
WREOELTE RV, [ ] A&kt 5
JRofEE & OBIRIHEE Sh .

B - mp—gsfe s\ T ] EERT
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Table 17: The results of urine examination of
the Thorotrast-administered group and the
control group.

Thorotrast q

adrninistered Carr;tl:ol

Items group P%sitil\:;e

Positive case/total

case/total i
Protein 1/27 0/32
Sugar 027 0/32
Urobilinogen (+~4) 7127 0/32
Bilirubin 0/27 0/32
Sediment 2/27 2/32

RIMERET 35075 AT OFEFIEL, FiEREL 4,00004
T OHESR X O AR F AT DiEFIE Y B E
TR~ &R

) Rkt

R—AMEE & UCRERA, R’EE v=e) 24
v, EVAEVEICWEOREY [ ] 5%
FEC276l, NBERT320c 2 {7727 (Table
1. [ REHEBHETRYrEY 2 57y () ~

() 760 (25.9%), BEEDRBEEBE M 1 Bl

(3.7%) FHEUI. XMBEFET 164 2HAr
Rixabhichotz, nds, [ BREERECTY
rE Yy VB ORER T T EOE T 23589
5F (R

@) [ r] EE ST 2R

TRERFH BRI PRIARERE CRIGE & 7o o1 fF,
B, 0L E LT M fEERO 5 S
D TNCDNTE TR oTo. EIA 26, HMHiai5
FITHY, cod B2 Bo [ ] BERES X
O 1o [+ ] FFRHEEC X 5 3 floFECHlng
FhT\W5h, ¥z, 24T thorotrastoma # JfH
U TR A B3R L7 (Table 18).

LI, T h b ofREERFNII REN, Mk
V'Y woiffi& thorotrastoma (oW T HF I FRED
prig e

(a) JF, M3 Xoty v g

FF © I o REERFREEE 6 B (EFI 1,

12, 17, 36, 39, 44) > T{Fleote. FoZHL
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Photo 10. Several aggregates of Thorotrast gra-
nules of 10 to 20 micron size deposited in the
liver of the small amount of Thorotrast-admi-
nistered case (arrows indicate Thorotrast aggre-
gations). (H.E. > 1000)

MY

Photo. 11. Liver of a large amount of Thoro-
trast-administered case: Several tens micron
sized Thorotrast aggregation is seen in the cen-
ter of the photo. (H.E. x 400)

D] EAROHKRE LT 5. Theb
B[ r] AR WES GEFIL, 12, 17,

36, 39) TuxFAO [+ ks, ]
ki o KX SR e 2 b 10BrTH
b, BiopickksboirfMitchs (Photo 10).
[ b EAROSZCIER GEF7) <k [ ] IF
WNIAERIEE L, BRokEIPA0n s L s
KEFhipsE L < 3% (Photo 11). 2Bl +
Ffro4 1k Kupffer fiffaic, —iix Frfar
CikHE LT3, Kupifer #ifao—fix [+ %
HELTENIERL, »ich b MlakrsmT
5RO XS wwRLD, Fi- Kupffer fifia

459—(69)

w4

Photo 12. Liver of a large amount of Thoro-
trast-administered case: Thorotrast aggregates
of several ten micron size encapsulated by dense
connective tissue. (H.E. x 400)

Sl A
Photo 13. Liver of a large amount of Thorotrast-
administered case: Advanced and extensive

proliferation of connective tissue containing the
deposition of a large amount of Thotorast ag-

gregates are seen as black areas in the liver
parenchyma. (H.E. x 100)

OELBIMLTWA, Rl o —#ik kAR
¥, %485k, necrobiosis 35 X U8 ZeffaZifk % =
LTW5A, FORELEHhSTBE Th 5.
[+ ] BA Kupffer jfifliaix [+ | BfEoHIR &
&R i D, KD [ v ] Bk AL
T5. ShbofERnifiakimciE s v, Wi
LR PR AR A 5 X OB R o B pE =
D, S TR A KR (0] EREE
F) %35 (Photo 12). UL, ok
EH LU ORE T4« THD. i
KR ORI HIEE 2 TH DIzl H 2 b h
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B0 xprohbERncizZ ) v ViEEA~O
B S D, FoRE [ ] RS io
bz EHEYCH S (Photo 13) .78k, T D
FRIE DR\ EFI263s X OEFAC i IRE R D 74
Hiiasd bivie (Photo 14) . & 7o, JEFATILIF O
b ko < AR R OBz Lo THT L T
Wb,

— R OREF TR EM M IR L Tk
b, Kupffer #ifanRERPLLEDONS. 0
R & [ ] RIBRAE CiFoMfRE R
ORI R4 B & b LB B B B &
#x bitsd (Photo 15).

SR S SR TN Ty il

Photo 14. Cholangiocarcinoma of the liver: mul-

tiple cancer nests are seen in the dense conne-

ctive tissue proliferation contained Thorotrast
aggregates. (HLE. x 100)

Photo 15. Liver: Spongy dilatation of the sinu-
soid Thorotrast aggregates deposition is seen as
black dots in the right-low corner. (H.E. x
100)

HREFH it fs2k W55

¥, [ b 1Sk [ RS LU
FHLoBEC IOV TR, PR, BWEO 3R
I LI B ix AR 515 [ A
BOEWEEF2? (75ml 3 AM) 13 BEERRHE LR
EL, [F]EARODIRENL, 12, 17,
35, 390 5 BRI IR 5.
FFofEE PN ROENS L UBKRIRE 0F
B [v] BEEEOH o FFR 1k &fké LT
[~ R o s Fhuz & 375 IFlats X o
Kupffer fifaofEsEs: b0 s b, [THREME
DFAEEMIC X 2B X2 THB. LrLET ok
@A D Lennec MoOFHLE &3 fich, @&
A ERFMIRRO A ERBD BRT, o TiEE
- FREOWECAEAM>TE D, JIT
WAEE L AT B2 REFIRTHD. &b, Th
DIFSRMERE & BB T 5 LB X bh BT
AR fs X O Foall BRIRME o 4 s — R DIE I 72
Bk
lEoprRux [+ ] BRAEO et ©
T O, Fe 7Y volfiing X OIERE
HOPEEORYERBEOE T L EL LTV
bbb, GOT, GP Tl rEERONE
{Ho ERAMsA bR EREMFT B LD L2
B, Thbb7A7 i vold, 7ye7 ) ol
s X OBEAREOE TR ASEE LTig4ic
R CE EM L DD ¥R LTEY, £
b b b OBEE ROMA TREFT A
HAZE T & I 83U BHEO S L <
WA S TWi\W b EEL BRS

BRI 3 (EEMI27, 36, 39) o EHEL
fo. MOREAMSSENZE [ b AR RN
2k dle o TR T A ER AR bR bbb
[ F A - TEG] (GEFI36, 39) Tik
[ b ] e Be 2 HEA0 v oYk & U< i AR
B ORI, —HARC g3 5 (Photo
16), T b [+ ] JEkIo PR 3v) % A HR i
DOHFETERTH 505, BEBHEO XA L
IRERE O MM L ORIE S B\~ (Photo 17), ¥ 7z,
FEEENI L LAIBKR L, FoiEo iy B
BETRZETS. BB ET 5/ RS
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trast-administered case: Numerous large or small
Thorotrast aggregates deposited in the red and
white pulps, especially in the peritrabecular
areas. (H.E. x 100)

»’ Ry
( FO5
Photo 17. Spleen: Remarkable reticulum fiber
proliferation is seen surrounding dense agare-
gates of Thorotrast granulus (center). (Silver

Impregnation by Pap 3 100)
b OFXBEEFORBEMERF LB, &
NOOFTRE [+ ] DREEAGI TR OB
BHRL RlehTub 2 %R T

[ b SEEAG] GEFIRT) TidMo [k
AREIFEL AL, FEpioREMaiEs A
EHRL, B100pics X870 R & 2h v IR
D BT HIRERRME 3 & OB IEURRAE 1 D 7o 5 I iAE
PR cE EHmL bR Tws, ¥, AMELT
BEAEHERLMEOL X ] X BMHED
7D PAZE LA LT\ 5 (Photo 18),
Lo ERBOIERHENE E A ERRHRT
WHT EEFRL, TOBEBIRELIMEIRT
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Photo 18. Spleen of a large amount of Thoro-
trast-administered case: Red pulp is comple-
tely replaced by the dense fibrotic tissue having
a large amount of aggregated Thorotrast gra-
nules.  Trabecules and atrophic white pulps
are seen among the Thorotrast-deposited red
pulps. (H.E. x 100)

WhHEELZBRS.

LA EOMBRAIRT Rk [~ | SEERC ST 5
MBI Te & 0 il NGR O BEE HSHERRT Rds
X UM XARE R oM & wECBIR L TwB = &
CE2TEMfTbRS,

—Ji, XBEHEEOMD K Z X 2MBE O
K& EHFEMCE HLT VB0 HEroE 28 H
5. GEFIB6D X EH EoMoKE X L7 x 2.5
cm, fiFH Lok ¥ X1k 6.8%x 3 %X 3em, SEH]
39D XER ED K& 21213 % 6 om, HMEEO DA
EEXI0X 7 x 5em, FEFI27O XHR FoKk & Rk
6 X 4 om, FIFRF OO K X X125 x 4 x2.5emT
Hotz. LOTXR EOMERAIF oMo A X
SRHBEFRCELLTWB W25, s,
[P X TECKMIEHOREHEES [~ o
TBER PR LA i & o BRI A MR TiR 2 <
—HL T35,

BT b BdEREEOME [ b bR
MEoBE ST, BE, S, EEOS3
B/ Tuwsh, AHET ] EARDODE
WIERIS6, 390 2 BT BEERRAE(LIC, fEEI2T
A LRV BT 5. ¥, GEGRTOZE IR
WEPEL, Il dAFEEBokRE Zc—
BL MBI E D XHRIRY (W 5 Tk REEY)
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BELR A, Mo BERMELE N FETS
CERB BN IhTWAY, BEoBRELE
[ EEERCERTZ RV ED X 5k
[EERE LRI Lk, ZhESfoiEd
MO XBEE FoKkE ENELDTUNNEWES
TP SRS LI BT 5 LHEE S h
% (Table 10 (B)).

U v SE L REARRE RO T &R ) VoS
WIEGI4A QTR Y v -8, JEFI6D EIFHY » -2
ik X OMEGI27, 390FIRIC X 545 ) v HiT
»5. EAMATIIE L T o [ b FEREE R
Bhhaa, [F]rks) v-SElcrtd 55
Byie bz B Snic, fEFI27, 363 X 039D
JFPIES3s & ORFHE Vv Tik £ o A&
Gefebi, V) v E A L L, 100
MR X550 [+ ] ke cha ) B
MRS TE L DR Tnh, SR BIEXHEH
BRETRVWHPLAKKREEE LTRDOIS
(Photo 19), LALJF, M X v@EmsiconT

i - . S P g skl i

Photo 19. Lymph node of liver hilus: The pa-

renchyma of the lymph node is completely de-

stroyed by dense aggregates of Thorotrast gra-

nules, thus resulting in remarkable fibrosis. (H.
E. x 100)

) ARG [ | WA L, RS
oML BELLY, XBEEEDBRKE LT
Bbhicdics oz riEx—Aa, I, Bcitd
L7z [+ ] BEEAOMICIZE DRV v Hfiic
BEHTA DL LD THY, XPEFHE
O LY v FEEN [ ] EAROAWEE

HOARE SO B S HERE HI32% W55

Al -

Photo 20. Thorotrastoma: A large amount of
Thorotrast aggregates is encapsulated by dense
fibrotic tissue which is consisted of the focus of
Thorotrastoma (left side). Fibrotic capsule of
Thorotrastoma is seen in the right side. (H.L.
% 100)

GICRIE, MM ET L THbR, ZoREN
[ EARDOSDICHEARTH D & LIt XDT
ffrehs.

thorotrastoma: thorotrastoma |3 BEH il
fcizgiEo ] B oERAZEE L rciiiE
ThH%. Lo LELORMEERERT NEse s b o
T, BRSO [ b x0T d 5 0\0EE
SHCBE) LT SRR AR M & R T
L, &EigoKX&E 22T (Photo 20), o
B Ui LR o i ¥ fo iz z oo
e ¥ &A%, MEOARTEIHAED 2 \ ik ik
AR, i, [ b o—fiky v 47
CHTHEY v A BB L, MEEY VoS
mEOHM LA 7

s XUE - thorotrastoma o Fpfg % 7o 3
[ b WaERERD D ARG T &
BREEL LT, [ ] EEHCET 539600
[ EAMEZOXBFE & Ry, 176 (42.5
%) iz thorotrastoma % FLHI U7z, FoFged:#Ar
ZEER 6 B, bR B, TH4H T HB. HH
thorotrastorna 6 fAlFfEMI23, 410 2 FITILFE R
i, RERERRIE 7 & O\ EIRDFR 2 25 D,
kI thorotrastoma 7 flHRfEFI12 35 X O FEFI27
D20 EPEEE Y 47540 THB. Tl
thorotrastoma @ 12 1k Lo 2 & EERITER
W07z, L fo 2 T thorotrastoma @
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Table 19: Relationship between the place of
occurence of Thorotrastoma and its symptorns

Number of cases of
Place of occurence Thorotsr:ra;ltoir;:n:‘navmg
of Thorotrastoma T&iﬁ\r_e"’m o A
| caseftotal | Percentage
Neck 2/6 33.3%
Upper extremities 2/7 28.6
Lower extremities 0/4 0
j Total | a7 23.5

TRFEEBUTH I W35 BRI 1223.5% L7e 5

(Table 19).

FHAE T ERCEBNE & 3 x A EGI123s X OFEH
27% SARHICHEE L, hoe R A Rk
L, thorotrastoma ¢ JAHEFH L AHLERPI~DIEAS
b & M PR 3 J OCREEARAE A~ o B A HERE
Ufe. Ffz, fEGI2403 RBIFREREE D I b TR
2T, i, IEFMIERREO DA
MRZEAT BB ORI R T %.

Ll Fiz X b thorotrastoma (T HEFEZRL A D = X
TEETHRESDIPRIC L h ZRINES 2 4
L&<L, 2o 0fERd EHD T2 L84
DT, LIEXLENFLEILNETHS.

vV z2 2

[+ ] BIRAEC KO EEESE, & it
BHEES % Lk & T A EREARE TS & Lk
MacMahon, et al®”, Looaey, et al®®3®5D,
Dural, et al'®, Dahlgren'™ bz L2 TR I T
WAD, 20EL kst BEBEA oA A e
¢, Thiz Berrett?, Bomer, et al'®, Blomb-
erg®, Silva Holta, et al'®® R U857 d 0
ThHS.

FAETEHRM L OFIFHSCT T ] RREE T
I BHEES s X R REEV BB SR TH 2 &
&2 DECHOBRBEN LR b Lic, AET
R IHRAEEZEDS bEE LTAFACBELTR
it B IBHRRAE 2 T 7e D7 kE Ric DU T RS
L.

[+ 8bEREEL# 2 5 L 2E—2 [+ ] 0#d
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WA REE 5. [ )k =Mt + VoA (Th
Oy) 19~22FR% (25518 %), dextrine 16~
198 &% (20 %38 %), methyl-p-hydroxybenzate
0.15%, ZRIEAKE9~65% X h b, FER4y Ok
{ErV v aidzaes FIROBWETHS. L+
Yy adard FEBEFTORTELTORER
1230~ 100 A TH B M, EPICAD LR
BB b BRI C B L LTAER X
o, Bpr B0 o FREBRT 5%, Fik,
[ b1 OERSTHD LT Y v AR
BEAHE LTS (IR 39X 1014, 44y
WA 200~ 4004FE9), T L b U v A Dk
Bk =k V¥ — D95 L LA AR PN F iR R
ETFHEERD afil=FF—ThHY, TOI
FLEL HEBATITHRE LD 1004 LT T H
D, SIEITEEIC O 2 & o8 THR - JRFT AR RA
B dicbd. ko, Zfb Y ¥ A DEHEE
X 5 EMPHEOM IR THA [ ] BBho
KESEFFEL DO X oTIRETS. h
FINEEIL Table20 & & CEHBEL TS, 0D

Table 20: Tissue Dosage in Regions adjacent to
Thorotrast Aggegate (rad/week).

I Distance from Thorotrast
Aggregate (1)

1 2i 5|10]20]| 3040|350
é g 200;:1950180@;§E5 800 420l 190 74 | 37
¥ g 6014 |1540/1300| 90| 546 220 92 37 | 11 |
g,g 201 830| 610 352| 180 €0 28 /| /|
S| enl10 92 3 u .|/ S|/

Calculated by Kato®™

E»hS [ b TRF [ ] R o—BkE S
TH5H108 pds BE0 p YRR A TEHL L -5 4E,

[ b 5K X D 10w 530 p o BERECIESE 1007%
W L#L 1,000rad/year 2% X O EA I £ T
LxbhBZ Enbnd, ZoffiillzoREl
BapEL, BfEAMcE BB RETHD
EBK, FD, HEEY LILAEAOHER X O
B EBC X b [+ ] BEREE O HRE 2 B8R
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L, [h] & BEEre0nEEPeERL
TG &, BivEl, AREY, ) v
EDEWSERFRA LS E& LTI [ ] oiE
BHENRRRBZ EXBELMT LTS, Thbb
AEROHRC BT HZEL [ 2IEREA

(&SI &) wlvicBad [ ] idimiE
O 3-7e7) vliEa LR, Tiian
CHEE SR CMlmTH: 2 ) v T B
L, 2L iCiE&HofARMRcEy L LTaA
EhTHEp W LE 100 p O FRATH L, 12 &
AETRTORE CFTH2, Tr] oFT
HgEE T F ] EHAME O BEr b L,
[+ B omfTiEs L0 v T B E)
LTbofMlSRMRcBEAS RS, Z0BRIx
AFME AU TR YIEX & h, BEAOMIL
[+ ] BB O KB AMEELMES X OB FEEH
LD E R CE RSN © KER & LT ST
5. Fic [+ Bho—Rxawt e BT 50
I UWE LIEEMMmE, v v &v e
X DEASET . ThbRkEEEc AR
MM bR EE LD D, CoBRSIENRMERCE
ATERF, BB, U vAEiTE iR LS, Thbo
EZH e mE OBHMEELXERO L, Zhbolstic
BREEEY o nd.

#oe [ r ] iBHREE Y Vv A okuiEic X 5
B [+ ] BRoRpic X sEE btk
3DOTHAEVLB,

LUFBFZERtc B L C &£ HE e 5T 5.

(1) BEfEEES X O EEAER

[ b ) DEEHERSTH B & 5 FERAGHEE
b [+ ] RIEASE © BIHE CRLMEL RS
OIEREES, MmKEEs X OFEEOFEETH
5. 2T+ RIMREEOHRKEORE [ H ] &
ADERE BB o h b oRBIFEET S
PEDNTHHD, RBIIEC kT 5 653 o AT
W BHEIES 3 X O MKE B OFFER RS bhic\s
DTERFREBCELTEET 5.

[ b BRAE < vt [ ] EARBE
[+ ] Ao RRC X5 FEENFEET 5848,
Zhé ] w#ESLFESE Lo KinzEET

FARESEH I RE MR B328 Mss

B35, Tichb [ ] DAoRERC X3RRI

[PMEACITER T EXLbh s
B lehbTHE L 5 L iETTHAI Z L
BRECHEIRD., F2T [+ ] BEERNC ST
ZHERR X0~ 5 ) 7 OGS & I E R
R 5 Eh BB LT, TR, =30 7&%
MR A EZIRS b2t (FHER : 2
=0.3598, =5 V7 :y=0.7818). = D L LT
FER LU~ 7Y 7 OFEAENS B OBFEREIC K
EHEB LI LR RTLOTHS.

BRIERE L TRfek [+ ] 18HEEcis
Btz A B bhie\ & & R T Js h o
1BOID - APFRT S BEANEERCH L Toe
Bk (=3.26) BT[] HEEcE
Bl HIEREZR S hicnot.

KRR L O 2 S 2 BE R oW, [F)
RAEER L RETFRCOERELRD b hisho
ey, [ b ] REHEFRC KB HE4 DRI
THRT 2 &, SEROSVESIX [+ ] AR
CH U THBEIET ORELE LW HEHALZED B
haoT, [ F] RBEREECES > TRKIEIREE
BThHHEELRE.

2 T+ ] REEOBEEENITR

MERHRREA SR [ ] oXK#S GEAED
60~80%) HF, MM, V vEieBET5Z Lz
MacMahon, et al®”, Silva Horta, et al®® Bz
XoTHEIh TR Y, EEHEMXEER EO
FF, M, EREEEY w8 b I £
RAEERR © EE o gEPP L 2hTws, L
LT hBERENE DR b LB RATEA
2w [P EARLEEEOBEGR [ B
B Vi o T BRB I gihig v, <
B BEE»rBohz0i [ F] EAES0m] L
EOOQPETHDEIRTWICH, o Hik
[ EABRBEBDAC [ ] sXiEgiky
BEIHOEARTH D, 20 ko [ ] £
HEETIX [ ] Offf, B, Vv HABE»E
Thlcd, ThlvENMCABETXEEREIES
haEvbhTuie?, #E T EAKAE
RETEAC B\ T10m]l @ [+ ] AR IFo



Wf474 8 A25H

HWEWR, HoSRE X OLERY vAfiovibd
BRAKEXEEBEIEOhD L LT TIiEL
70120 fn, g0 SEENE [ b ] BHERIED
TEHRAY R X OYREZMTIZ T 2 h b XY
E ] ofF, B, EEDY vAficksds [
| BEOHEL ORAFERN, 108 ExfEl
FEGICIE [+ ) mAFPITEAEH 10ml ~30m] fREE
<b [+ WS LB - W, LB Y v oHis
ERBohsZ L WbLMT LTS, FHIXZ
hoofdicksE ff - B, EERY v 8o
[ b TS0 FEY LS5 i EET XA
M AT, MEPNEAOBETCIIEARS
ml [ ECEFD0IT.TBEXMERED [+
BEMEOhD L EPbi L Eh, [H]
WIS X [ | AR 2 5ml B
LoBHEET EERY v Eaga, 8ml Dk
TR, 9ml P ETHEE Bbh, 20ml
D ETiBEmECH, MEErBlbhasllr
Fdtet, HERICR, BRI TLi45ml Ll
E, BHTii36ml [LETHDLZENTER,
DA U TES N, W, LESY vl
5 [+ ] BEoBEY=BFwad, [h]
BEARLOBEGREIH O LA

Doz EhbitskiEEh T il L 2 -
BT EEE ] BEEEOXRER EOR
Wik L35 &, [+ EAREm LTFoSE
iz hboEEIELRRTERSD, [ F]
AEHEY LETXBEEC I > THERTI0R
A LRI S, Lo, [ EAEN
5~20ml DA BB ESBORKLAE © =
EXR2® [V ZBWEY v EHoORRCED
H i bEoBEREL FH Y & s, X,
[h ) mAEREAOE © EAREE ~o [+
IWHAE LA BRI AR L
BdbhimWicbir b b T[] EARKCES
5 [ ] BEABEECRED b HEEMS B 50
T, [ b AL HEE S h 5 AL O XHFEAIH
FLED CHEELCBHNER A b 2.
Scintillation counter 1= X % [+ | fkH{EE ©
Pt ER36 .8 % 1k X AR HATRRY C O BHRIT. 7% D
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1213, TH b, scintillation counter T #iH L5
5 [ b ] EAROREELION] T, X#EERIC
CEkARMESml X 4B, LIk
[3{#H L7z scintillation counter D{EREIC LT
T DREEN R B O TIfkEtEED counter 73fH
R EIhhEXBREEORHFCESL LEL LR
5.

P HRE 4 A TSI L T T 272 1161
@ human body counter {Z. X % it GHHEHIE © Rl
Tix, 106IC [+ WEEXIET S ENTE
fo. COBEORETESRRD [ F ] EARELS
ml TH%5. hidk B XGREMRE i
5 b oFA ECEETHS.

human bedy counter 12 X % i SHEHIE @ Hiift
TIREALR [+ ©30.9~90% » kP @ B
L, ] EAED28.1~68.1% 4, 8.6~
17. 4% M IERE LT\ e, S Bl B3
AR CHE SR TS [ ] oFAEEE
EARD25~90%, 5 HiFIc30~70%, Bicll~
50%ThHBHEVIFREREIL—FH LTS, ¥
7z, 4Bl human body counter iz X % JI5EIL 1
ABOHE LTS 1AL RA—&ET T2l
L0 THY, fERLELEMECEhTERzR—
EARC bbb TEAC L2 TEY B LT
P« BT b PR ERY D D ORHEEC X
BEHETH DD, H5WIEEECE R EY 4
LTUWBDM &5 B L T—2n gy 5
xlcb\vwzd, Ticbhb, AHECIZETD
LHBIONF - o [+ ] WFSEE [ ] EAR
DN E & D FOEIRBAT A EICH H1Ib
pivbbBT, BHTFLd [H] EARE [ ] A
B L ORF » bR S IELTEET, [H]
&5 X ORISR IEAC X >TELVW#ED
HorotEPbp L, zoz &[] EA
BB dic o EE b EEoIEYETD
EMBD BB LERETS.

X 51z human body counter 2 X A JIE CILIF
T 17.68~ 78.52rad/year, [T 20.28 ~ 139.36
rad/year, 204F[HOEHHRIZITT 253.6 ~ 1570.4.
rad/20years, JIC 405.6~2787.2rad/20years & \»
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35 /
5 % Zlz
/ %/'El % 96'6 7-'?%- ;;, gﬁ ] /5 \@
0 / ,/o 9% s 0 j o’ 7
;',P, A/G ZTT TTT CCF CoR Qf Al-phosBSP 11 &
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Z
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Iig. 8. Abnormal cases of the liver function test in the reported cases.

SHERE 2. ORISR SMET T 5 FiE
BETHH, EHoMMCEBMHEYE: X%
BT ISR TH D, Zofinbd o
NOMERT [+ ] BRI 1 5 REE o R
BIROND D, WREECH 5 Hi8E ot
BRI X DB DN LA RS,

(3)  [FHEaE

[+ ] MEREADHECEER 2 & T
ML Z b, FFERMEE CIEC 3 % Bin &ML
TB5C L5 ﬁl] HbRhTxh ﬁnms)us)sa), igﬁsmsm,
B, SEm® 5 [ ] mEAEARIO~274E
DO ZREFRCHREL, 2UCRHE)LRED
B - BRRRMERE 3 X OCREMAOBEY b5 = &%
FAELTW5S,  FhlpEsw ot [ r ]2
Kupffer ffifidss X Tl & b2 R, EED
MigErRC T Lo IhT\h5, 4
H R ffifa o>, Kupfler o 14hn4 358

LTWw3.
PDbofgicdS& [ F @k s8R
T LA AR PRI ZE W S U A JFF oD AL,
AR DI o X OHIFEPS i o B hn e & o
KHEMBAOEE L Db L b2 5. ZhbfkEs
LT 5 & —R 0 FIEITRIEIC 351 5 & ARk
EEKFTRA 2T 5 LE 2 bhb.

[ b ISR E CERIRAYC PR 2t LY
LIiERD B A Z & 1k i, Baserga®, ||
ONER SR X o THE IR TV, LhLE
NOMEGID L ZFECHITH 5 f-dBE o9
X% & UIRER] X 0 2 OIRBE MG D21z L
<> T OBARD O & E i HEE  HEE X h
TW3., ZhSIEIC s 3 FFBEE R A g 4
%% & (Fig. 8), BEEMRMB TR MELESRD
WA HEGIFIP, BN, 8, NI, FE,
Cassel, £k, Jb&, MAHE, /MNESO14f) (41.2
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%) THBRA, AIG o ETF, 71473 vk
DOBA, 7w 7Y vEOHMIEE S 166k
#if@, FEsPN, Stermann, Cassel, Jlfffh, K73,
&F, PNER, HiE 8, NELo116 (68.8
%) Bopbhd, FRENEEHKEIE (ZTT) ©
LATERER 7 Glch, B, NI, B, SEES
D46 (57.1%), 5 = - VBBRIE(TTT) Ok
xS GI1417)7h Baserga, SEEF 0> 4 ] (28.6
%), £ 75w Jitv (CCF) X #4EH 9 i
Cassel, 4, Tesluk,, /NE, SEBF B0 64
(66.7%) T (H) ~ (#) #@EDT5H. =23
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