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Since the radioactive iodine therapy for hyperthyroidism was reported in 1942 by Hertz, it has

been widely used because of its simplicity and great efficacy though there is a legal restriction in

dealing with radioisotopes and hypothyroidism may occur as a side effect with the years.

There are many reports? =911 which have stressed the occurrence of hypothyroidism,

In this study, in order to determine the proper dose of radioactive iodine (1), a follow-up survey

of patients who had undergone 1*'I therapy was made for statistical analysis,
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I. Subjects and Methods

Seven hundred and thirty-eight patients having hyperthyroidism underwent '*'1 therapy in the
Department of Radiology of Kumamoto University Hospital for a period of 13 years (1965 to 1977).
The subjects were 539 of these patients who could be followed up for more than one year, In addition,
398 of the 539 patients who could be followed up for more than two years and in whom 131 therapy
was performed only once were regarded as those whose conditions were constant after the final
diagnosis. The patients were divided into hyperthyroid, euthyroid, and hypothyroid conditions and
the absorbed dose, the dose of I, and the patients® ages were examined,

The thyroid function is determined according to the patients’ symptoms, T, resin uptake (RT,U),
1] uptake rate of the thyroid gland, scintigraphic findings, BMR, and sero-biochemical findings,
In addition, T}, T, and TSH by radicimmunoassay have been adopted for the diagnosis since 1974,

Efficacy of I therapy for hyperthyroidism cepends on the assumed weight of the thyroid gland,
We determined the assumed weight of the thyroid gland according to the Allen’s and Okubo’s methods
in addition to our experiences, The dose of I was determined according to the formula of Quimby,
The absorbed dose was 8000 rad/g of the thyroid gland before 1973 and has been 5000 rad/g of the

thyroid gland since 1974. The doses increased or decreased according to the patients’ ages.

II. Results of Survey

1. Distribution of age and sex

Table 1 shows the distribution of age and sex in 539 patients, They ranged in ages between 8 and
68 years. Half of the male patients were in their twenties (25 patients) and in their thirties (38
patients). Seventy percent of the female patients were in their twenties (90 patients), in their thirties
(95 patients), and in their forties (107 patients). The ratio of male patients to female patients in
their thirties and forties was almost the same (133 female patients and 132 male patients), This number
almost occupied a half of the total number of patients. The average age of the patients was 36.7
years. The ratio of male patients to female patients were approximately 1:4 (111 male patients to 428
female patients).

Table 1. Distribution of age and sex (9%,)

Age Man Female Total

~19 7(10.9) 57(89.1) 64(11.9)
20~ 25(21.7) 90(78.3) 115(21.3)
30~ 38(28.6) 95(71.4) 133(24.7)
40~ 25(18.9) 107(81.1) 132(24.5)
50~ 13(15.5) 71(84.5) 84(15.6)
60~ 3(27.3) 8(72.7) 11( 2.0)
Total 111(100) 428(100) 539(100)

Of the 539 patients, 43 had undergone more than two I therapies and 112 had received
antithyroid drugs before *I therapy, In addition, in 46 patients their family member had also been
diagnosed as having hyperthyroidism and had been treated.



FEFn664F 1 A25H 35—(35)

2. Serial changes in the thyroid function after 31 therapy

Fig, 1 shows serial changes in the thyroid function after *3'I therapy.,

onk o—o Eu.  6800rad 3.8mCi
&—a Hyper, 6100 rad 4.0mCi
»—u Hypo. 7200 rad 4.3mCi

S~ NN\ /

11X

———ta /’\

{
yeirs l l'l Jil 12 13 14

cases 392 209 16 85 63 47 39 43 41 30 27 13 1o 19
Fig. 1 Serial changes in the thyroid function after *'I therapy

One year after the therapy, 208 of the 392 patients (53.1%,) were still hyperthyroid, One
hundres and sixty-four patients (41.8%) had become euthyroid, Twenty patients (5.1%) had become
hypothyroid. Two years after the *'I therapy, the number of hyperthyroid patients (209) cdecreased
to 72 (34.4%). One hundred and twenty-two patients (58.4%) had become euthyroid. Fifteen
patients (7.2%) had become hypothyroid. Furthermore, a follow-up survey for two more years
revealed that 46 hyperthyroid or hypothyroid patients (229,) had become euthyroid and that the
incidence of hypothyroidism increased by 1.59, (3 patients) (Table 2).

Table 2. Serial changes in the t'hjy'roid function after *'I therapy

Ne. of Hyper Hypo Eu— Eu— Hyper
Years cases —Eu —Eu Hyper Hypo -+Hypo Total
2 209(100) 39(18.7) 7(3.3) 1(0.5) 2(1.0) 1(0.5) 50(23.9)
3 116(100) 10( 8.6) 4(3.4) 1(0.9) 5(4.3) 1(0.9) 21(18.1)
4 85(100) 5( 5.9) 1(1.2) 3(3.5) 2(2.4) 2(2.4) 15(15.3)
5 63(100) 4( 6.3) 2(3.2) 6( 9.5)
6~ 161(100) 3( 1.9) 1(0.6) 9(5.6) 6(3.7) 19(11.8)
Total 526(100) 61(11.6) 15(2.9) 14(2.7) 15(2.9) 4(0.8) 109(20.7)

The incidence of hyperthyroidism decreased with the years (17.8%, 5 years after the therapy,
10% 10 years after the therapy, and 5.3%, 14 years after the therapy). The incidence of euthyroidism
increased with the years (73% 5 years after the therapy, 73.4%, 10 years after the therapy, and
84.2% 14 years after the therapy). The incidence of hypothyroidism was 14,19, 4 years after the
therapy and 24.4% 9 years after the therapy. In addition, a follow-up survey for two more years
revealed that incidence of hypothyroidism increased by 5,29, and by 4.8%,,

Two regression equations were prepared by regrading 7 years after ' therapy as a boundary

(Fig. 1). The linear regression of hypothyroidism was y==0,6-+3.0x (2 to 7 years) or y==32,7—1,1x
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(7 to 14 years); that of the hyperthyroidism was y=47.5—5.6x (2 to 7 years) or y=10.4—0.2x (7 to
14 years), According to the linear regression, the incidence of hypothyroidism was 15,69%, and 21.69,
5 and 10 years after the therapy, respectively. The incidence of hyperthyroidism was 19,6% and 8.6%,
5 and 10 years after the therapy. In addition, the incidence of euthyroidism was 64.7%, and 69.89%,
5 and 10 years after the therapy.
3. Distribution of the absorbed dose

Symptoms at the final diagnosis following **'I therapy was regarded as constant. The thyroid

function was determined according to the absorbed dose of *1I (Fig, 2).

EE Hyper.
23
100 CJ Eu.
E= Hypo.
76.4
a2 20.1 72.1
62.3 64.9 ]
50}
42.8 29.7
22.4
13.6] |12.2 13.2 13.1 [14.8
cBNE Nz NN
o— - —
rad ~ 4000 5000 6000 7000 8000 9000 ~
cases 61 37 66 67 106 61

Fig. 2 Distribution of the absorbed dose

When the absorbed dose was less than 4000 rad or 5000 rad, the incidence of hypothyroidism was
only approximately 5%, the incidence of hyperthyroidism was still 30%, and the incidence of
euthyroidism was less than 659.

When it was 6000 rad, the incidences of euthyroidism, hypothyroidism and hyperthyroidism were
74.2%, 12.2%, and 13.6%, respectively. When it was 7000 rad, the incidences of euthyroidism,
hypothyroidism, and hyperthyroidism were 70.1%,, 7.5%, and 22.4%, respectively. When it was
8000 rad, the incidences of euthyroidism, hypothyroidism, and hyperthyroidism were 76.4%, 10.4%,
and 13.2%,, respectively, When it was more than 9000 rad, the incidences of euthyroidism, hypo-
thyroidism, and hyperthyroidism were 72.1%, 14.8%, and 13.19%,, respectively. These results revealed
that there is not always relationship between an increase of the absorbed dose and the incidence of
euthyroidism,

Of the 398 patients, 283 euthyroid patients (71.7%) had underwent an absorbed dose of 6800 rad
on the average, 77 hyperthiod patients (19.4%) had underwent 6700 rad, and 38 hypothyroid patients
(9.5%) had underwent 7200 rad.

The absorbed dose given to the all patients was 6700 rad on the average.,

4, Distribution of the dose of 311
Fig. 3 shows the distribution of the dose of I, When a dose of *1I was less than 2 mCi, the
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Fig. 3 Distribution of the dose of '

incidences of euthyroidism and hyperthyroidism were 76.2%, and 23.3%,, respectively, No hypothyroi-
dism occurred. When the dose was 3 mCi, the incidences of euthyroidism, hyperthyroidism, and
hypothyroidism were 77.29,, 16.9%, and 5.9%, respectively. When it was 4 mCi, the incidences
of euthyroidism, hyperthyroidism, and hypothyroidism were 72.5%,, 119, and 16,59, respectively,
When it was 5 mCi, the incidences of euthyroidism, hyperthyroidism, and hypothyroidism were
60.5%,, 34.4%, and 4.79%,, respectively, When it was 6 mCi, the incidences of euthyroidism, hyper-
thyroidism, and hypothyroidism were 57.19,, 25.7%,, and 17.6%,, respectively. When it was more than
7 mCi, the incidences of euthyroidism, hyperthyroidism, and hypothyroidism were 66.7%, 8.3%,, and
259%,, respectively,

Hyperthyroid and hypothyroid patients were divided into the group in which a dose of less than 4 mCi
was given and the group in which a dose of more than 5 mCi was given. Both groups had the same
tendency for the incidences of hyperthyroidism and hypothyroidism. That is, the incidence of hyper-
thyroidism decreased and the incidence of hypothyroidism increased.

In this study, the mean dose of 31 was 3.9 mCi.

5. Mean absorbed dose according to the patients’ ages

Fig. 4 shows the mean absorbed dose according to the patients’ ages,

The mean absorbed dose was 5000 rad in euthyroid patients under the age of 19 (69.6%) and
3700 rad in hyperthyroid patients (30.49%,). No patient under the age of 19 had not become hypothyroid.
It was 6500 rad in euthyroid patients in their twenties (74.79,), 5800 rad in hyperthyroid patients
(249,), and 6000 rad in hypothyroid patients (1.39;). It was 7400 rad in euthyroid patients in their
thirties (66.79%), 7000 rad in hyperthyroid patients (24%,), and 7200 rad in hypothyroid patients
(12.5%). It was 7000 rad in euthyroid patients in their forties (71.79%,), 6300 rad in hyperthyroid
patients (13.19%,), and 7300 rad in hypothyroid patients (15.29%). It was 7000 rad in euthyroid
patients in their fifties (73.99,), 5000 rad in hyperthyroid patients (139,), and 7900 rad in hypo-
thyroid patients (13.1%). It was 8200 rad in euthyroid patients in their sixties (66.7%), 7000 rad in
hyperthyroid patients (22.2%,), and 8000 rad in hypothyroid patients (11.1%,).
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Fig. 4 Mean absorbed dose according to the patients’ age
() Absorbed dose: rad
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Fig. 5 Mean absorbed dose according to the weight of the thyroid gland
() Absorbed dose: rad

The mean absorbed dose was higher in euthyroid patients in their twenties, thirties, and sixties
than in hypothyroid patients in their twenties, thrities, and sixties, It was lower in hyperthyroid
patients than in euthyroid and hypothyroid patients of each age.

6. Mean absorbed dose according to the weight of the thyroid gland

Fig. 5 shows the mean absorbed dose according to the weight of the thyroid gland.

When the weight of the thyroid gland was between 20 g and 29 g, the meam absorbed dose was
8100 rad in euthyroid patients (76.8%), 7800 rad in hyperthyroid patients (7.1%), and 8200 rad in
hypothyroid patients (16.1%). When it was between 30 g and 39 g, it was 7500 rad in euthyroid
patients (82.2%), 7300 rad in hyperthyroid patients (9.5%), and 7900 rad in hypothyroid patients
(8.3%). When it was between 40 g and 49 g, it was 6700 rad in euthyroid patients (73.9%), 7100
rad in hyperthyroid patients (18.2%), and 6000 rad in hypothyroid patients (8.0%). When it was
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between 50 g and 59 g, it was 6500 rad in euthyroid patients (79.6%), 6000 rad in hyperthyroid
patients (14.8%), and 6300 rad in hypothyroid patients (5.6%,).
it was 5200 rad in euthyroid patients (59.5%), 6300 rad in hyperthyroid patients (29.7%), and 6300
When it was between 70 g and 79 g, it was 5600 rad in

When it was between 60 g and 69 g,

rad in hypothyroid patients (10.8%).
euthyroid patients (42.99%,), 4900 rad in hyperthyroid patients (42.9%), and 7000 rad in hypo-
thyroid patients (14.2%). When it was more than B0 g, it was 5300 rad in euthyroid patients (48.49),
5100 rad in hyperthyroid patients (45.2%,), and 7000 rad in hypothyroid patients (6.4%).

In euthyroid patients, the absorbed dose decreased with an increase in the weight of the thyroid
gland, The incidence of euthyroidism decreased with an increased incidence of hyperthyroidism.
The absorbed doses varied in euthyroid, hyperthyroid, and hypothyroid patients when the weight of
the thyroid gland was between 40 g and 49 g, between 50 g and 59 g, and between 60 g and 69 g.

7. Mean absorbed dose according to the !*'I uptake rate of the thyroid gland

Fig. 6 shows the mean absorbed dose according to the **I uptake rate of the thyroid gland.

When the ™I uptake rate was between 409% and 499, the mean absorbed dose was 6100 rad in
euthyroid patients (81.8%), 6000 rad in hyperthyroid patients (13.6%), and 9000 rad in hypothyroid
patients (4.5%). When it was between 509, and 599, it was 6300 rad in euthyroid patients (66.0°),
6100 rad in hyperthyroid patients (19.19;), and 7100 rad in hypothyroid patients (14.92)), When it
was between 60%, and 69%, it was 6900 rad in euthyroid patients (73.19%,), 6500 rad in hyperthyroid
patients (16.7%), and 7000 rad in hypothyroid patients (10.2%). When it was between 709%, and 799%,,
it was 6800 rad in euthyroid patients (69.49%,), 5800 rad in hyperthyroid patients (22.59%), and 7100
rad in hypothyroid patients (8.19,). When it was more than 809%, it was 7400 rad in euthyroid
patients (77.1%), 6300 rad in hyperthyroid patients (20.8%), and 5000 rad in hypothyroid patients
(2.1%).

In conclusion, the absorbed dose increased with an increase in the weight of the thyroid gland in

euthyroid patients. The absorbed dose was approximately 6000 rad in hyperthvroid patients and

H
E E!’Ptr. I Hyper.
9% = H“. . . [ Eu.
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(6100 .
81,8 17400y 169001
(6900 77.1 18.6 ]
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800 5800
56.7

S0 S0F 16400,

40.0
300
30.4
(6000) (6000)
13.6
- 14.3 | 7400y
(50000 ot e 9.8 4000,
2.1 2 3.3
0 o = = -
uptake %) 40 ~ 50 ~ 60 ~ 70 ~ 80 ~ RT3U 80 ~ 70 ~ 60 ~ 50 e
cases 11 47 108 160 48 cases 42 145 134 60

Fig. 6 Mean absorbed dose according to the '*'I
uptake rate of the thyroid gland
() Absorbed dose: rad

Fig. 7 Thyroid function according to the T,

resinu ptake (thyopac 3)

() Absorbed dose: rad
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approximately 7000 rad in hypothyroid patients, with the exception of cases in which the 311
uptake rate was between 409, and 49%, or between 80%, or 899%.
8. Thyroid function according to the T resin uptake (thyopac 3)

Fig. 7 shows RT,U (thyopac 3), a thyroid function test with serum, and the mean absorbed dose.

The absorbed dose was 6900 rad in euthyroid patients with it’s value of eighties (78.69,), 6000 racl in
hyperthyroid patients (14.39,), and 7500 rad in hypothyroid patients (7.1%). It was 6800 rad in
euthyroid patients with it’s value of seventies (7.1%), 5900 rad in hyperthyroid patients (22.89),
and 7600 rad in hypothyroid patients (6.29,). It was 6800 rad in euthyroid patients with it’s value of
sixties (59.89%,), 6300 rad in hyperthyroid patients (30.4%,), and 7400 rad in hypothyroid patients
(9.8%). It was 6400 rad in euthyroid patients with it’s value of fifties (40.09;), 5800 rad in hyper-
thyroid patients (56.7%), and 4000 rad in hypothyroid patients (3.3%).

As clarified by the RT,U, the thyroid function increased, the absorbed dose decreased and the
incidence of euthyroidism decreased. The absorbed dose was approximately 6000 rad in hyperthyroid
patients, As RT,U increased, the incidence of euthyroidism decreased and the number of hyperthyroid
patients increased. The absorbed dose was approximately 7500 rad in hypothyroid patients, with
the exception of those in their fifties. There was no significant difference regarding the occurrence of
hypothyroidism.

9. Administration of an antithyroid drug before **!I therapy

Table 3 shows the thyroid function in 112 patients who had received an antithyroid drug for
more than one month before 1 therapy. An antithyroid drug was administered in 68 of the 283
euthyroid patients (24.09%,), in 41 of the 77 hyperthyroid patients (53.2%), and in 3 of the 38 hypo-
thyroid patients (7.99%,).

Table 3. Administration of an antithyroid drug before '*!I therapy

Hyper. Eu. Hypo. Total
Treated (T) 41 68 3 112
No. of cases (C) 77 283 38 398
T|C (%) 53.2 24.0 7.9 28.1

III. Discussion

It is a matter of course that the assumed weight of the thyroid gland and an extremely small
amount of the absorbed dose in the I therapy are great factors to cause euthyroidism or hypo-
thyroidism.

As reported in the previous paper®, the absorbed dose used in our department was 3000-8000 rad
with a mean of 6000 rad before 1973, However, because hypothyroidism occurred in 4,49, of the
patients who had undergone such radiotherapy, the absorbed dose has been 5000 rad since 1974,

However, as reported by many other investigators”®, the incidence of hypothyroidism tends to
be increasing and the incidence of euthyroidism tends to be decreasing with the years though the
absorbed dose is decreasing.

Although it is said that T therapy is simple and effective for hyperthyroidism, the fact that the
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incidence of euthyroidism is decreasing is in question, as well as the fact that the incidence of hypo-
thyroidism is increasing. In this study, in order to determine the proper absorbed dose, though it is
unavoidable that hypothyroidism may some what occur, statistical studies were made,

The assumed dose of the thyroid gland and the rate of I uptake are greatly involved in the
Quimby’s formula used for calculation of the absorbed dose. Therefore, although only the absorbed
dose seemed to be sufficient for study, the weight of the thyroid gland, the rate of *!I uptake, the
ages of the patients and RT,U were also taken into consideration for statistical analysis. Patients in
whom **'T therapy had been performed within 1 year after the first therapy were excluded from this
study,

Incidence of euthyroidism

Foreign reports®®® have described that although the incidence of euthyroidism was more than
70% because a large dose of **I was given, the incidence of hypothyroidism was also high (30-409).
This incidence of hypothyroidism seems to be higher than that in Japan, Our survey revealed a
scattering 5 and 10 years after therapy because of the small number of patients for statistical analysis.
According to the regression equation, the incidence of euthyroidism was 64,82, and 69.8%, 5 and 10
years after therapy, respectively. On the other hand, the incidence of hypothyroidism was 15.6% and
21.6% 5 and 10 years after therapy, respectively. These results were almost the same as those reported
by other investigators®® 7,

It seems that the incidence of hypothyroidism increased by 2%, on the average every vear.

The absorbed dose

When the absorbed dose was less than 5000 rad, although the incidence of hypothyroidism was
only 5%, the incidence of euthyroidism was also low (less than 65%). When it was 6000 rad, the
incidence of hypothyroidism was 12.2%. When it was 7000 rad, it was 7.5%. In both cases, the
incidence of euthyroidism was more than 709,, The results with 8000 rad tended to be almost the same
as those with 6000 rad. When it was more than 9000 rad, the incidence of hypothyroidism increased,
That is, when 6000-8000 rad was given, there was no significant difference in the incidences of
hypothyroidism and euthyroidism®.

Dose of 1911

When the dose of **I was less than 4 mCi, the incidence of euthyroidism was more than 709,
When it was more than 5 mCi, the incidence of euthyroidism was approximately 60%,. However, the
incidence of hypothyroidism markedly increased and the incidence of hyperthyrcidism tended to be
higher than that when less than 4 mCi was given.

In general, it seems that although the incidence of hyperthyroidism decreases with an increase of the
dose of **1I, the incidence of hypothyroidism decreased. Therefore, it seems unnecessary to discuss the
thyroid function according to the dose of 311,

Absorbed dose according to the patients’ ages

It seems that the I therapy is not performed positively in young people or women who have not
yet delivered, condering radiation injury. There are some reports?19 in which there is no relation-
ship between radiosensitivities of %'T and the patients’ ages.

When the absorbed dose was 5000 rad, the incidence of euthyroid patients under 20 years of age was
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70% and no hypothyroid patient was observed, When it was 6500 rad, the incidence of euthyroid
patients in their twenties was 75%,. Because hyperthyroid patients were observed when 5800 rad was
given, the absorbed dose of 6000 rad seems to be effective fully for the treatment. When 7000 rad to 7400
rad was given to the patients in their thirties, forties, fifties, or sixties, the incidence of euthyroidism was
approximately 709,. When 7200 rad was given to these patients, the incidence of hypothyroidism was
approximately 13%,. The incidence of hyperthyroidism was high when 5000-6300 rad was given (with
the exception of cases in which 7000 rad was given to the patients in their thirties), Therefore, the
absorbed dose of 6500 rad seems to be sufficient for the treatment,

These results revealed that radiosensitivities vary according to the patients’ ages.
Weight of the thyroid gland

The absorbed dose tended to increase as the weight of the thyroid gland decreased. Further-
more, euthyroidism and hypothyroidism tended to occur. The absorbed dose decreased with an in-
crease of the weight of the thyroid gland. Furthermore, the incidence of euthyroidism tended to
decrease and the incidence of hyperthyroidism tended to increase, Hypothyroidism was so-called in a
slump and the incidence was the lowest when the weight of the thyroid gland was between 50 g and
59 g. These results correspond to the reports by other investigators in which the incidence of
euthyroidism decreases with an increase of the weight of the thyroid gland®#7, The dose of 131
increases with an increase in the weight of the thyroid gland, Therefore, the dose was somewhat decreased
in our department. Consequently, the absorbed dose was also decreased., The incidence of hypo-
thyroidism was high when more than 7000 rad was given.
181T uptake rate of the thyroid gland

When the B! uptake was between 40% and 49%, and when the absorbed dose was 6100 rad,
the incidence of euthyroidism was high. In addition, when the absorbed dose was 6000 rad, the
incidence of hyperthyroidism was low. Therefore, 6000 rad seems to be sufficient in treatment for
hyperthyroidism, When the !I uptake rate was between 50%, and 599 and when the absorbed dose
was 6300 rad, the incidence of euthyroidism was low and the incidence of hyperthyroidism was high.
In addition, because the incidence of hypothyroidism was high when the absorbed dose was 7100 rad, the
absorbed dose of 6500 rad seemed necessary, When the 3! uptake rate was more than 60%, and when
the absorbed dose was approximately 7000 rad, the incidence of euthyroidism was 709, and the incidence
of hypothyroidism was less than 109, Considering that the incidence of hyperthyroidism was high
when the absorbed dose was 6500 rad, 6500-7000 rad seemed to be sufficient.
RT,U

According to the RT,U, as the capacity to combine the TBG was greater, the incidence of
euthyroidism decreased and the incidence of hyperthyroidism increased. However, the incidence of
hypothyroidism had no constant tendency. From measured values of thyopac 3, the absorbed dose was
approximately 7000 rad in euthyroid patients in their fifties, approximately 6000 rad in hyperthyroid
patients, and approximately 7500 rad in hypothyroid patients, Therefore, the proper absorbed dose seems
to be 6500-7000 rad.
An antithyroid drug

In patients in whom antithyroid drugs had been administered before *!I therapy, the incidence of
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hypothyroidism was not so different from that in patients in whom only I therapy had been per-
formed. However, the incidence of euthyroidism generally decreased.

The influences of **!I therapy upon the carcinogenesis, the incidence of leukemia, and upon offspring
were studied?1®19  Of 539 patients, one patient had thyroid carcinoma 4 and 8 years after *I
therapy. However, this incidence was lower than that observed at the surgery for hyperthyroidism,
Therefore, the incidence of thyroid carcinoma seems not to be due to '¥I, Carcinomas other than
thyroid carcinoma were observed in 6 patients, No leukemia was observed. The number of new-
borns whose mother or father had undergone *!I therapy was unknown. However, a girl’s baby having
Down syndrome whose 27 year-old father had undergone '*1I therapy 2 years before was born.

When 5 mCi of 3! was given, the exposure dose to the whole body was less than 4 rad'¥), As the

gonad dose was to be much smaller, such a Down syndrome seemed not to be due to **'I therapy.

IV. Conclusion

Seven hundred and thirty-eight patients who had undergone '*'I therapy for hyperthyroidism were
surveyed and 539 patients who could be followed up for more than one year were selected as subjects
for statistical analysis.

Five years after *I therapy, the incidences of euthyroidism and hypothyroidism were 64.8%, and
15.6%,, respectively. Ten years after therapy, the incidences of euthyroidism and hypothyroidism were
69.89%, and 21.69,, respectively. _

The absorbed dose should increase or decrease according to the patients’ ages. An absorbed dose
of 6000 rad seemed to be sufficient in patients under 30 years of age and 6500 rad seemed to be
sufficient in patients over 30 years of age, I

The average age of the patients was 36.7 years, The mean absorbed dose was 6700 rad (3.9 mCi
of ¥311), The duration of the follow-up survey was 5,3 years, The mean absorbed dose was 6800 rad

in euthyroid patients, 6100 rad in hyperthyroid patients, and 7200 rad in hypothyroid patients.
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