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Fig. 1 Distribution of absorbed radiation dose at
the time of treatment in 1620 patients with
hyperthyroidism who were treated with 131]
from 1963 to 1967.

1311 FRAHARENT 7,000 rad 2 HAE L L Tu7eds,
TR SRR BT Fig. 1 0 2 & < T, JRHIFR
IZbhlzcoTwna.

BRI, ELETRBEBIEL, RHK6 »
B &8 L TRBHEREITEREBICH 2 b DR
ﬁéﬁﬁof:

TS DIEFITRBE 2 RD, KD &
Ty —MCX DFE L. KPE L IRERIZ N
THRREMEDCDE LT, MK Ts, Ta, TSH,
CPK, =z v x5 u—), Ca, P, HFiFIKEPLIE (T
RC, MHA) B XU 7 % U R SR B o W72 2
Tlsolz. 51z, Ts, Ts, TSH NEH Th -T2
1141z, TRH 7z b & 15T L 7z.

i Ts, Ta, TSH, TRC XWX MHA (3 Z2h %
x4 +Ry pEo Ts-RIA kit, Tetrasorb, TSH-
RIA kit, BLiEs&OYy A vnf FFA B LU~
47wy —LF72Abxy FERAWTRIEL 7.
Ts, Ts BL O TSH OMBRICR T 5 IEH R,
FhE R 80~200 ng/d/, 5.3~12.3 pg/dl, 0~5 U/
ml Th 5.

FORBREEREIR B DMIEIX Ts, Ta e HITER
HHIZH B b OIFIRIREREER, BED LI
FURBRBERETCHE, KD b DX IRISHEAEIET &
L, Ts 20 iE Ta O iuh—75 A3 IEH HFH 2
ST T34, IFx v 257 e —n,
CPK BX U7 % v R BRG] 72 £ O metabolic
index #&ZIZLTHELT-.

HEEHFREIC I 2 BREE Vi,

16 %: 8 £ (1979)

® R

1,620 0 5 5, 5124 (31.6%) H33KFTE L THIAE
9. Tor— 0RO 3B IOETH
S EE D B &, BFRIT54.5% Tdh o7z, Table
1 BRTEMOERE T LI2bDOTHS. R

Table 1 Cause of death in 59 death cases of this
series.

Malignant tumors 14
cancer of the stomach (4),
cancer of the uterus (2),
brain tumor (2), leukemia (2),
others (5)

Cerebral vascular disease

Heart disease

Thyroid crisis

Diabetes mellitus

Pneumonia

Suicide

Others

Unknown

N NN W

lwn! =
| o

7 The totz;l” -

1000

(pU/ml)

serum TSH

Hyperthyroid Euthyroid Hypothyroid

Fig. 2 Serum TSH levels in patients with hyper-, eu-
and hypothyroidism after 13lI-treatment.
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MY, WIERE, DEEDIETH -T2,

51244 0 SEFEEFNIT D W T IRFRRE & Bk o 3
HICHESWTHIET 5 &, FIRIRBEAEIET 146 41
(28.5%), TEH 340 1 (66.4%), FLiE 26 #1 (5.1%)
Tholz. L L, FRIBEREERE L Lcbon
9%, TSH ORIE %1778 - 7z 232 5 TSH fEH
5pU/ml L ETH o7 D2396 ] (41.4%) 2B
b7z (Fig. 2). &5z, M Ts, T4 B X OYTSH
AP ERFEFEMNICH - 72114 TRH 7 2 k DFE
Ru 2425 L (Fig. 3), shaded area T/r L7ZIEH K
INHFENIZH 2 DD 3 FloAT, 6 FliRERK
EETRLT2HIERIETH - 7x.

Fig. 413, 1EIOAR B {58 % 5 1572 377 Flic
BT D IRHRE LRI & R & OB E
RLIZbDThHS. FRIREHEIK T RE OB,
10,001 rad PL EOBETIL 48.2% LEEICE o1z
2310,000 rad LA F 0 Tl FORIBHREIE TEDOR
ERIFBEZEIRD N2, 22T, R
IRESFEE TIERAERICIZLALEZDRD RN
TR ISR AS 6,001 ~7,000, 7,001~8,000, 8,001
~9,000 rad o 3 #, 218 iz >\ TIRFRIEICE
B RF LG 5TEc ORT LIRHRAE L ORfRIC
DNTHRE L7z,

D 1B R R OB ER L TRHRARAT & ORI

(Fig. 5)

g

TSH (pu/ml)

0 30
min
Fig. 3 Serum TSH response to TRH administration
in 11 patients with normal serum Ts, T4 and
TSH levels after 131]-therapy for hyperthyroid-
ism. The shaded area represents the range of
response in 10 control subjects.

[ Hyper
%o C3JEu
100 Hypo

u
|
sof 1

oL -

~5000 5001~ 6001~ 7001~ 8001~ 9001~ 10001~ rads
(27) (33) (86) (75) (77) (43) (56)

Fig. 4 Relationship between absorbed radiation dose
delivered to the thyroid and results of treat-
ment in hyperthyroid patients given a single
dose of 131]. Numbers in parentheses represent
number of cases.

* significantly different in the incidence of
hypothyroidism (*: p<0.05, **: p<0.02,
**xx: p<0.001)

3 Hyper

oo CJEu
Hypo

14 13 12 1 10
(7) (33) (48) (65) (65)
years after "' treatment

Fig. 5 Relationship between years after treatment and
results of 13l]-treatment in patients given a
single dose of 131 of 6001—9000 rads. Num-
bers in parentheses represent number of cases.

11T AR AR D b DI FURARES AR
TIEDORARDENEMM A LT, BEDE
FERD LN ST,

2) R X UTRHRERD & DR

R B B T RE 13 5B 44 T, 304112451 (40.0
%) T, THETIX, 18841494 (26.1%) i b5
i, BHEEDIE) ICHRIRERIETECRERDE
WEMBIZED b, BEEI R ol HE
BE DM, 395RLL T D644, 40~495% D984,
SOLL ESSHlich i TR Lz, ThEhoR
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WIREREIR TIE DR AT, 395%LAT32.8%, 40
~495%25.5%, SOmELL E27.3% &, 39LAT DR
ICRRE WA D - 7205, FEOEIRDLH
pole. Elz, 30T O L ORIMIT, 20
5 HRRIRBEAEIR TR 4 B (30.1%) Tdh - 7z.
3)  JETEIE, BEEIRHER L U3 BELIAD A
* FURORKEDOHE & DR (Fig. 6)
SR b DI HURIR SRR IR T IE D FEAE
ROBNHMED Y, 6 » ALLTOFITE 3 4L
EOBICHANFREICE o Tc. BEERHE & OB

3 Hyper
3 Eu
a) Sick Period Hypo
1007 .
50
0

~05 ~1 =P = 3 3 ~ years
(101)  (43) (25 (15 (34)

b) Previous Treatment

1007 .
* * %
1
50
0

ATD TX EIR  None
(95) (29) (6) (104)

c) Family History for Graves' Disease

100°
sol jL J%
a ¥

(55) 319)

Fig. 6 Relationship between various factors before
treatment and results of 131I-treatment in pa-
tients given a single dose of 1311 of 6001—
9000 rads. a) Period between the onset of
hyperthyroid symptoms and 131]-therapy. b)
Previous treatment of hyperthyroidism (ATD:
antithyroid drug treatment, TX: subtotal
thyroidectomy, EIR: external irradiation).
c) Family history for Graves’ disease (+:
present, —: none). Numbers in parentheses
represent number of cases.

* significantly different in the incidence of
hypothyroidism (*: p<<0.05, **: p<<0.02, ***:
p<0.01).

16 % 8 2 (1979)

TiZ, FRIRBEEFTHERE O (AW D 72012 2,000~
3,000 vy 7 BURBROMTIRGT & 9 F 72 SEH)
TIXFRIR R E T IE O R AR 128 <, HiF
Flh#EE 9 1 T I T H IR REIR T RE D 7
ERFEIERTH . 3BELNIT A& Ry
ROREREDD D b D TIE, HARIRERER TIED
RERTEANMEANR SN ZRFETIE -1,
4)  FURBRIE DR & OBAFR (Fig. 7)

fFIc X - THER U 7o FURAREE A% 80g ULk
2R, S0g AT/, Zofizho3 ficsirT,
TRIEAE & OB E Ao, FIRIEO /NS WEET
A BICHR AR REIR TIE D FEAER A E s - 72,
FORARAE D K & i & FUIRARIE D/ & B & ]
X, HEHFHICERZEIAON P72, Th
1, FURIRESSK ORI AT 2B L IER 1S
Mol E&Z 2 HND. FIRlTRFFREEE S IHR
£% 6,000~9,000 rad T - IEFID 5 B, iR
PEE T UIIER & 2 5 & HURRAE 25 /0 o T
136 Flfp 7T BT o7z, ZAUTH L, HURAREAS

[ Hyper
a) Size of Goiter [JEu
o Hypo
100 ru .—7
50 'w ’
0

Large Middle Small
(10) (58) (133)

b) Consistency of Goiter

°/ °

100

50

Hard Medium Soft
(25) (127) (26)

Fig. 7 Relationship between characteristics of goiter
and results of 131I-treatment in patients given
a single dose of 1311 of 6001—9000 rads. a)
Size of goiter estimated by palpation. (Large:
>80 gm, Small: <50 gm). b) Consistency of
goiter. Numbers in parentheses represent num-
ber of cases.
** significantly different in the incidence of
hypothyroidism (p<0.02)
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RKOBETII206 P06 £ CHERBEE L. fil
PICX o THE S - FRREORE X L 0Bf%IT,
b OIZFIRIRERRIE TIEDO B AEROE WME
RBRHLNIZBEETERL -T2,

5)  RFERFORIREFEICH W b BIRAR
BB, AR X URRRERL
DHI% (Fig. 8)

FURER B EREIEL 25120 T, FURE
BRREETEED RBARHRLREL R A EHAND - 72
B, BROZEZIRD N1, ZIEL, K
TR LTWRnA, FURER BIEREOE WEIC
BIERLETZHNE -T2, BEERS L 0M
i, 0 bORFERICFRBEREERTEDRA
ROBWMARBED ohiz. HEEER L BRI,

a) 24-hour 1311 Uptake

*/,
100 Hyper
CJEu
50 Hypo

a ~49 50~ 60~ 70~ 80~ %
3 (1 (67 (86) &S)

b) Effective Half Life
e

wo r—ﬁlh_

50

O % 5 & T-Gp
(18) (47) (95) (50) (8)

¢) Estimated Thyroid Weight

100% .o
I T_I
0 ~30 ~40 41~ g
(27) (109) (82)

Fig. 8 Relationship between 3 variables used in cal-
culation of dose at the time of therapy and
results of 131]-treatment in patients given a
single dose of 1311 of 6001—9000 rads. a) 24
hours 131[-uptake. b) Effective half life. c¢)
Estimated thyroid weight. Numbers in paren-
theses represent number of cases.

* significantly different in the incidence of
hypothyroidism (*: p<0.05, **: p<0.02)

a) Degree of Exophthalmus before Treatment

o, [ Hyper
1007 se [CJEu
l l 22 Hypo
50
0

~150 155~175 18.0~ mm
(177) (29) (10)

b

<

Change of Exophthalmus

.I.

100

50

%%
%%
%2
=l
e

per  Eu  Hypo
(320)  (144)

Hy
(18)

Fig. 9 a) Relationship between degree of exophthal-

mus before treatment and results of 131]-treat-
ment in patients given a single dose of 131I of
6001—9000 rads. b) Relationship between
change of exophthalmus and thyroid function
after 131]-treatment. Netted bar: increased
more than 1.5 mm, Shaded bar: decreased more
than 1.5 mm, Blank bar: did not correspond to
above 2 conditions. Numbers in parentheses
represent number of cases.

** significantly different in the incidence of
hypothyroidism (p<0.02)

I L 2R RBEOKE & & OBKERIRT,
B il BIRIBBEETEORERVPARICH
WZ LBFED bR,

6) HRERZEHEE & DER (Fig. 9)
IRERZEHBE 1% Hertel v Exophthalmometer %
BAwTHIZE L. #BFEEIO L0 15.0 mm BT,
15.5~17.5mm, 18.0mm Ll Lo 3 Bz biFTH
B U7z, 13U dAFRATORRERZEHEE 23 18.0 mm L) |k
DFEF 15.0mm DT DRIl L TAH BICH IR
BEETECRERNE I -T2, ZThbDEHIT
2T, RIREHE LFRBEOREESHE VT
TRRRFRIARE & DRR & 27225, —EDOBRIX
BOLhEroTz.

WiT, TRHATEOIRKERE OEIZOWTHR
Bt L7c. 1RHRATE D ERERZEHEE A3 1.5 mm L) B3
ZIZbOEBEER, 1SmmPUEBPLEZLOE

Presented by Medical*Online



1348 %E 2

a) TRC before Treatment

. [ Hyper
1008 [Eu
Hypo

50

0

- +

(40) (20)

b) Positive Incidence after Treatment
(1) TRC (2) MHA

100 100
[ 50|

Hyper Eu Hypo
(25) (341) (150)

Hyper Eu Hy
(25) (341) (150)

Fig. 10 a) Relationship between results of TRC before
treatment and results of 13l]-treatment in
patients given a single dose of 13!] of 6001—
9000 rads. b) Positive incidence of 1) TRC
and 2) MHA in patients with hyper-, eu- and
hypothyroidism after 13!I-treatment. Numbers
in parentheses represent number of cases.

wEA LT3 L, RERERIIHAEOHEREICH
72, #I60% DIEFITHERL T 5 Z L H%B
bhvlz.

7 HRCRERPLAE & OBSF% (Fig. 10)

BHRID TRC 7 2 b L OMICIE, BHED LD
IR ER T REORAROE WEMAA LR
72h, BETRE»ro7. Hiffliic o v Tig,
6,400 f5LL_EDFERIAS 6 $ilod H T 25,000 £ LA ko
FERIDSIL o Tele D+ R TE R o T2,
¥, RpEBIEFT, BEOFIRREEIRE L
TRC 52z b, MHA 52z F DR L DR E
BB, FARIGHAEIRIBIC X 2213589 bhiehs
-7z,

wiz, SEIFRRSREIRTRE L L7z 146 flo R
RIS EEIS T RERB R BIOHER & 272 (Fig. 11).
st & UTIERNZ1963E~196THRITIER E O 1T T
FITHBDT, ENLOIZIEL EEALTWS
2, ZhHRTRTIECE LD, KoLl
RIS R T REF D 5 HRI0% 13T %L 1 L4
RIZRELTRY, ZORIT1IFITHT %, &F
Bl DHRTHTHB L 1EIN19% OEIAET
HMERTABELTWS

16 % 8 & (1979)

100

50

°/o hypothyroid

years

Fig. 11 Onset of hypothyroidism after 13!I-therapy in
146 hypothyroid patients. The number of
years between 131]-treatment and the diagnosis
of hypothyroidism was plotted against the
cumulative fraction of the 146 patients who
were hypothyroid at the end of each year.
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FTATLRICER TR AL EnbTBE,
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IR - AE O TIX, RN OEW D
DI BICHIRIRE R TEORERDOE VB
DD bTz, RN E NS BEID L H B A,
FRBRESHE L THOERE TOHMoEN L
DRI EETEORBERNEH W & v 5 &
HOLH B

BEETRH | AARHOTRRZIC B AR &R T2E
PIEETIX, BRINTFRIROKE JITE~T B
PIBFEITIL Y T W e HBEERREO R WE X
D bERICHRBBERTEOREBALNS &
WO s, L L, SEIOEST
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FMBTFRIREOK & S OHERIAEE L 23,
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7z, RRBEREOFEIZSONTIE, b5
L OIZFRIRBER TEORERDEWMER A

16 % 8 & (1979)

O hhiz. T Segal'® L 3ELTVWSH XD
12, FLFIRIRANC & - CHIREE SN LBFERR &
BAEDTREVNLEEZLNS.

FRBEOMR | KESBELTRZAETD
LA LDOBELIT) CHRIBENTHWED LR
BRIZ, DNERLOICRRBEBREETEORERIT
Eh oz, SEIORE THIEES & 6,000~9,000
rad DEFID 5 B, FiEEE 5 FERNOEE L
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(5.0%) TholeoiclEg L T, FRIBREOKE
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T, BITHIS0% D b DITHEERERNSLEL L5 LE
zZbhb.

FIRIREDORE S 125 T, B b DIZFRR
IR E T REDOREHE DR WVERAIA R S s
BEE3 Aotz

IRBkZ2H A 4 : toxic nodular goiter |z Helk L
THRERZEHAEZ P S diffuse goiter 75 A3 FRAR
BERTECREREE VLW I BRETD B0,
IRERZEHOBEICE o TEORERDEEL ALY
DRDIv. SEO A& T 18.0 mm LU EDRR
KREHDOBANER T, FRICFRBEREETED
REBOBNZ LBEBD LN, ZOEHIT, H
HNTIE R WIRERZEH D RREE L FRARIEDO K &
SR L VEBRRINARE & ORIC—EDRER1ED
bRRP S22 LT, FEDERD -T2
ZENLTBHE, BALIPORFVBEELTWS
AREMENE X DB,

FEiz, AR L72Z & B RIBIR AR ER B HE
NET 2 LEDR TV ERSEOEFIZEWT
b, BREOFRIRBEREICER R L, #60%D
EEF CIREREHOWENBED . L, &
E R T, SRHEE, ROKTREOEE
DIEEEERHFZ LD 1HL o7z

PR IRIR G @ 7RHATD TRC 72 b & D
fRix, FEMOBE D DBV h o ldiHik
fili & DEAGRIZ A DT, FUEBRMERE & PUikRavERE
b THRRBEEETECREEE X R L.
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TR ETOHE0D L FERRIC BRI FURIR
RIETEORERDEHNMEMITA LN EET
ot

13 JRHRRE O BURIRIEERR, AR, #E
FRIRE R | FURAR IR TARRARAR L& 5 I BAfR
FEOLNAPT. Y rF IV ELRE
HEFRIRERZ, 21X V#EE L FRRD
KRES LA, EEOBENLOICFRIBHERT
IEDOHKERPERICHNZ EBED bz, Bk
B DIIEERAOEANEFIC, FRIGHEER
TEORERNERICEN oI LTS, Z0
HAGHALLTRL, AR L FRREOK
TSI BXORIHRE & DERE Z b, —EDH
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WEEBITIE, BWEFICEE~BETA Y b—TRK
3%<7%%. LaL, BWBREZIRILTHHDOT
BERENPEILLZIDELEZ NN, At
F 295 B O BRI E R RIS Thitt
B L T3, BEER#ioEn o
TSI HIRZEDOMHERAMNRL 2o TW B AL
Zbhb.

B jaREOFRIRBEERTECEL TR,
Bk LEEDRNIERET 5 O DIEd, EERER
CRETIHBEEDOLODDH B Z LB LN T
52, HiE TR ERE L BRAEL, BERRE
BB LIEEOMFRIITVWEWbR TR Y, ERE
BRAEBTFIZOWTRAEBTIATHS. &5,
I (AR & 2 BRI B IR TIE O B &5
BnetT350LH%. ZhbDzZ b, bh
bIRBEZ OBFED BER, ERIE T
EEREPEML, ZTOEFRTE S TRRMRE
BAEERPHFETIZ LB EELZTWS. 4
DRAED D BIIZEZHEDOTRVER L Z 5 Tl
EFDH B Z ERALMTE -T2 A EX YR
RREERETTHERE TR 5 1B yagY, YRR, BE
ERE, FRBEOKRES, REREHORERE,
LB ESEBIC L TRERETAMS TS Z LA
ELEXLNB.

BB B RRICRIF 2 REBOMETH 553,

BICHBEIZETWSEMBIZT v 77— FDHRT
BB L 7231140 2 & b 728234 th 2 filic, FOURARE
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BRI AEERIC L - TEH L BIREL ) o0
BWMEZRLED, AEOETII AT, XKE
ZRIT»EEMAZRE I, B BRESMAL
RERFED 2HFICBD ORI LBEEIN TV S.
L2, #BE LFMBREBROEMIZBANTD
FIER DIEEE TR b Z & h 5, BfLFE 131
izk % L vv5 X v hyperthyroid syndrome 0 —if
TRAWPENIBZXD LS. ¥, FREBE
KELTYH, At FUROFMRFICH LSRR
BRI D& BHABES 2D X Y LIITEN o T2, s
&y, BUBRKICE Y PRBEORERVEE -
Tc@E X DR,

b Vi, FEFRZAER X UHEBIC YW T IiEE
W72 & & Le FOR R AR IEERHLME LA IS RS
TLET.

ARXOEFIZE 17T BEAZEFERED 7 vT )
— ey va BN TRELE.
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Summary

Longterm Results of 3] Treatment of Hyperthyroidism
—Factors Influencing the Incidence of Hypothyroidism—

Noboru HaMADA*, Kunihiko ITo*, Takashi MIMURA*,
Naoko MoMoTaNI*, Yoshihiko NisHIKAWA*, Eiji INO*,
Yoshio Ban** and Takehiko TSUCHIYA***

*Ito Hospital, Tokyo
** Division of Endocrinology and Metabolism, Department of Internal Medicine,
Showa University, Fujigaoka Hospital, Yokohama
*** Department of Radiation Biology and Health, School of Medicine,
University of Occupational and Environmental Health, Japan, Kitakyushu

The results of 131] treatment were analyzed in
512 out of 1,620 cases of hyperthyroid patients
treated with 1311 from 1963 to 1967 at Ito Hospital,
Tokyo. The incidence of hypothyroidism, diag-
nosed clinically referring serum Ts, T4 and meta-
bolic index, was 28.5%, euthyroidism 66.49, and
hyperthyroidism 5.1%. Fourty one percent of
euthyroid cases had high levels of serum TSH.
While TRH tests were performed in 11 euthyroid
cases with normal TSH levels, TSH response was
normal in only 3 of the cases.

Since there was no difference in the incidence
of hypothyroidism among patients receiving a
single dcsz of 6,001-7,000, 7,001-8,000 and

8,001-9,000 rads, relationship between the results
of therapy and various factors which might influ-
ence the outcome of therapy was investigated in
these cases. The incidence of hypothyroidism was
higher in patients with shorter period between the
onset of hyperthyroid symptoms and 1311 therapy,
previous therapy with external irradiation, small
goiter, severe exophthalmus, and shorter effective
half life of 13!] at the time of treatment.

Three cases of throid cancer and 2 cases of
leukemia were observed in 823 patients which
included 311 cases followed up only by inquiry.

Key words: 131]-treatment, Hypothyroidism,
Graves’ disease
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