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Abstract : Despite the wide use of radioiodine treatment for hyperthyroidism, the best approach to
radioiodine dose sclection in the treatment remains controversial. The objective of our study was to evaluated
factor affected treatment of hyperthyroidism with radioactive I-131, the result of radioactive indine treatment
in our department and the average number of radiviodine treatments,
Material and method : A database of 387 patients were retrospectively reviewed, The therapeutic activity
administered was calculated by the equation

Administered I-131 dose = 100 puCi X Thyroid gland weight X 100

%a 24hr. [-131 uptake

The thyroid gland weight was estimated by palpation.
Result The failure rates of 1131 treatments of Graves® disease in our study for first dose, second
dose and third dose are 43.51%, 33.98% and 12%, respectively. The failure rates of 1131 treatments of toxic
nodular goiter in our study for first dose, second dose and third dose are 39.22%, 58.82% and 33.33%,
respectively. The average number of treatments of Graves’ disease and Toxic nodular goiter were 1.45 and
1.58, respectively. There was not a significant different between Graves’ disease and Toxic nodular goiter in
the average number of treatments. The % 24 hr. 1-131 uptake and gland weight were higher in the group of
Graves' disease patients who had hyperthyroidism in comparison with Graves® disease patients who developed
euthyroidism and hypothyroidism. The gland weight was higher in the group of toxic nodular patients who had
hyperthyroidism in comparison with toxic nodular patients who developed euthyroidism and hypothyroidism.
But the % 24 hr. 1-131 uptake was higher in the group of toxic nodular patients who had hyperthyroidism and
developed hypothyroidism in comparison with toxie nodular patients who developed euthyroidism,
Discussion : The factors affecting the treatment of hyperthyroidism by the equation in this study are
Thyroid gland weight and % 24 hr. 1-131 uptake. Large thyroid gland mass had a lower success rate from
radioiodine treatment than small thyroid gland mass. The mean 1-131 24 hours uptake of the patients with
persistant hyperthyroid for Graves® disease and Toxic nodular goiter is significantly higher than the mean
percent uptake of 1131 of the patients who developed euthyroid and hypothyroid. The description this finding
may be from the administration I-131 dose is inversely proportional to the measured 24 hours radioiodine
uptake.
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INTRODUCTION

Hyperthyroidism is a clinical symptom com-
plex caused by an elevated thyroid hormone level.
The most common cause is Graves' disease. Toxic
nodular goiter is the second most common. Other
forms of hyperthyroidism are those due to increased
release of thyroid hormones from the gland by an
inflammatory process such as subacute thyroiditis or
autoimmune (Hashimoto’s) thyroiditis. The three mo-
dalities of treatments are antithyroid drups, radioio-
dine and partial thyroidectomy. Radioiodine is increas-
ingly used as the treatment of choice in most patients
with hyperthyroidism because of its ease, low cost
and low rate of complication'. The use of radioiodine
for treatment of hyperthyroid is based upon the ra-
diation induced cell changes resulting from the highly
energetic X-ray emitted by [-131. The accumulation
of the isotope at the cell colloid interface results in
the inhibition of thyroid follicular cell function and
damage to the cell mechanism of reproduction. The
optimal outcome after 1-131 therapy for hyperthyroi-
dism is obviously euthyroidism without post-abla-
tive hypothyroidism and the need for lifelong thyroid
hormone replacement. But in our study, the goal of
treatment was the improvement of hyperthyroidism
by clinical euthyroidism or hypothyroidism. There are
three general approaches for I-131 treatment doses ;
1) to prescribe a fixed dose for all patients; 2) to pre-
scribe a dose corrected for the size of the thyroid and
its ability to accumulate iodine; and 3) to prescribe a
quantity of I-131 calculated to deliver a specific radia-
tion dose to the thyroid, No exact equation relation-
ship has been found between 1-131 dose and the ap-
pearance of hypothyroidism or relapse of hyperthy-
roidism®. The purpose of this study was to evaluate

factors effecting treatment of hyperthyroidism with
radioactive I-131, the result of radioactive iodine treat-
ment in our department and the average number of
radioiodine treatments.

MATERIALS AND METHODS

Patients

The retrospective analysis of 760 patients
treated with radioactive iodine between 1999 and 2001
at the Division of Nuclear Medicine, Siriraj Hospital.
The completed records were analyzed in 387 patients:
321 female and 66 male. Two hundred and eighty five
patients had Graves’ disease and 102 patients had
toxic nodular goiters.
Methods

A database of 387 patients were retrospec-
tively reviewed and recorded many parameters such
as administered [-131 dose, thyroid gland weight, %
24 hr. 1-13] uptake and the result of clinical 3 months
after [-131 treatment, The result of the clinical 3 months
after 1-131 treatment included hyperthyroidism, eu-
thyroidism, and hypothyroidism by clinical and thy-
roid function tests. Hypothyroidism patients who
were symptomatic received eltroxin and monitor thy-
roid function for euthyroidism.
Dose determination

The therapeutic activity administered was
calculated by equation

Administered 1-131 dose = 100 pCi X Thyroid glond weight X 100
% 24hr, 1-131 uptake

The thyroid gland weight was estimated by
palpation.
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RESULTS
Table 1. Number of Graves' disease patients and results of I-131 treatment in first, second and third dose.

Graves’ disease (n=285)

First dose (n=283) Euthyroid (n=97} Hyperthyroid (n=124) Hypothyroid (n=64)
Loss follow up after first dose 21 patients

Second dose (n=103) Euthyroid (n=27) Hyperthyroid (n=35) Hypothyroid (n=41)
Loss follow up after second dose 10 patients

Third dose (n=25) Euthyroid (n=14) Hyperthyroid (n=3) Hypothyroid (n=8)

Fourth dose (n=3) Euthyroid {(n=3)

The failure rates of 1-131 treatment of Graves’ disease for first dose, second dose and third dose are
43.51%, 33.98% and 12%, respectively.

Table 2. Mumber of Toxic nodular goiter patients and result of I-13 1 treatment in first, second and third dose,

Toxic nodular goiter (n = 102)

First dose (n=102) Euthyroid (n=40) Hyperthyroid (n=40) Hypothyroid (n=22)
Loss follow up after first dose 6 patients

Second dose (n=34) Euthyroid (n=8) Hyperthyroid (n=20) Hypothyroid (n=6)
Loss follow up afler second dose 5 patients

Third dose {(n=13) Euthyroid {(n=4) Hyperthyroid (n=5} Hypothyroid (n=1)
Fourth dose (n=3) Euthyroid (n=3) Hyperthyroid (n=0} Hypothyroid (n=2)

The failure rates of I-13 1 treatment of toxic nodular goiter for first dose, second dose and third dose are
39.22%, 58.82%and 33.33%, respectively.

The average number for treatment of Graves disease and Toxic nodular goiter were 1.45 and 1.58,
respectively, There was not a significant difference between Graves' disease and Toxic nodular goiter in the
average number of treatments,
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Table 3. Factors affecting the result of Graves’ disease after first dose radioactive iodine treatment.

Factors affecting the result of first Result of first dose radioiodine treatment ( Mean + 5D)
dose radioactive iodine treatment Euthyroid Hyperthyroid ~ Hypothyroid
Gland weight (g} 3639+ 14,66 493542117 3531+16.13
2424 hr. 1-131 uptake 63.75+13.72 69204 12,69 644741481
Dose of [-13] treatment 6.04+ 211 734+ 3.60 694+ B.23

The % 24 hr. 1-131 uptake and gland weight were higher in the group of Graves' disease patients who
had hyperthyroidism in comparison with Graves' disease patients who developed euthyroidism and hypothy-
roidism.

Table 4. Factors affecting the result of toxic nodular goiter after the first dose radioactive jodine treatment.

Factors affecting the result of first Result of first dose radioiodine treatment ( Mean + 5D)
dose radioactive iodine treatment Euthyroid Hyperthyroid  Hypothyroid
Gland weight (g} 44.50+ 22,30 54.50+25.11 49.09+2245
%24 hr.I-131 uptake 576411499 67.15+12.11 65,58+17.37
Dose of [-131 treatment 8534 4.34 900+ 4.52 818+ 385

The gland weight was higher in the group of toxic nodular patients who had hyperthyroidism in
comparison with toxic nodular patients who developed euthyroidism and hypothyroidism. But the % 24 hr. [-131
uptake was higher in the group of toxic nodular patients who had hyperthyroidism and developed hypothyroid-
ism in comparison with toxic nodular patients who developed euthyroidism.

Table 5. Thyroid gland weight and the result of first dose radioiodine treatment of the patients with Graves’
disease

Gland weight (g) Number of patient result after first dose radioiodine treatment
Euthyroid (n=97) Hyperthyroid (n=124}  Hypothyroid (n=64)
A 21 4 21
30 2 3 18
40 26 2 11
30 5 ] 3
&0 8 27 8
70 2 2 1
80 3 1l 2
o = i 2

=
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Table 6. Thyroid gland weight and the result of first dose radioiodine treatment of the patients with toxic nedular
goiter

Gland weight (g) Number of patient result after first dose radioiodine treatment
Euthyroid (n=40) Hyperthyroid (n = 40) Hypothyroid (n= 12}
20 4 2 2
30 16 8 6
40 6 8 4
30 2 5 I
&0 6 7 i
0 - 1 l
80 5 4 3
%0 - - 1
100 - i | i
1o - - -
120 1 1 -

Table 7. % 24 hr. 1-131 uptake and the result of first dose radioiodine treatment of the patients with Graves’
disease

% 24 hr. 1-131 uptake Number of patient result alter first dose radioiodine treatment
Euthyroid (n=97) Hyperthyroid (n=124)  Hypothyroid (n=64)
20-299 - | |
30-399 ) 2 2
40-49.9 13 7 8
50-599 ] 12 14
60-68.9 X0 x ) 13
T0-79.9 g 4t 17
B0-89.9 i3 3 7
0p-099 - | 2

Table 8. % 24 hr. I-131 uptake and the result of first dose radioiodine treatment of the patients with toxic nodular
goiter

% 24 hr.1-131 uptake Number of patient result after first dose radioiodine treatment
Euthyroid (n=40) Hyperthyroid {n=40) Hypothyroid (n=22)
20-299 3 = .
30-39.9 I | 3
40-49.9 i) 3 |
50-59.9 15 ] 4
60-69.9 7 14 6
70-79.9 3 10 2
80-89.9 4 5 4
90-99.9 - | 2
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DISCUSSION developed euthyroidism and hypothyroidism. This

Graves’ disease is the most comman cause
of hyperthyroidism among patients between 20 and

50 vears of age. Graves’ disease is eight times more:

common among women than men®. Thyrotoxicosis
symptoms of Graves' disease is due to stimulation of
TSH receptor by TSH receptor antibodies, which in
turn causes excessive hormone production and se-
cretion®. The autoimmune dysfunction giving rise to
the production of TSH receptor antibodies has been
linked to genentic predisposition among families, but
precipitating factors, such as stress and infection, are
thought to play an important role in the development
of this disease. Clinical features include a firm, pain-
less goiter, ophthalmopathy (exophthalmos), and der-
mopathy (pretibial myedema). The course of disease
is marked by cycles of remission and relapse. Treat-
ment is aimed at decreasing circulating hormone
levels either by inhibiting hormone production or by
destroying thyroid tissue. Current treatment options
are radioiodine therapy, antithyroid medication and
surgery. The standard treatment option for toxic ad-
enoma and toxic multinodular goiter are radioiodine
therapy and surgery. Many other confusing factors
may influence the results of radiciodine treatment,
such as combined antithyroid drugs, uncontrolled
iodine intake, patients with disseminated functional
autonomy, or patients with recurrences after medical
or surgical therapy®. The failure rate for first dose ra-
dioiodine treatement of both Graves' disease
{43.51%) and toxic nodular goiter (39.22%) in our de-
partment is high. (My comment for the high failure
rate may be improved by increased radioactive iodine
by increased maore than 100 pei/ gram of thyroid tis-
sue.} The factors affecting the treatment of hyperthy-
roidism by the equation in this study are thyroid gland
weight and % 24 hr. [-131 uptake. In our study of
Graves’ disease and toxic nodular goiter the gland
weight of the patient with persistant hyperthyroid was
significantly higher than that of the patient wha
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