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Abstract. The authors have summarized their works of more than 20 years using 1-131 for treatment and close
observation of 723 patients with hyperthyroidism in 1000 ones in the Nuclear Medicine Department, Bach Mai
University Hospital in Hanoi to collect data and draw experience for the report. Patient selection for the treatment
is based on clinical features and laboratory tests results by the Nuclear Medicine Department such as thyroid
uptake, scintigraphy and RIA determinations of thyroid hormones. 1-131 dose is determined in compliance with a
prevailing formula. The average dose is 6.2 ±1.1 mCi (that is 233.1 ± 40.7 MBq). The average number of times
is 1.3 time for one patient. The results are as follows:

•Euthyroid status after 4- year following- up from date of 1-131 dose administration: 72.3%
•Persistent or recurrent hyperthyroidism: 20.0%
•Hypothyroid complications:

• appear 4 to 12 months after date of 1-131 administration: 3.0%
• appear 4 years after date of 1-131 administration: 7.7%
• appear 6 years after date of 1-131 administration. 14.0%
• so the cumulative hypothyroid rate is 2.3% per year.
• No occurrence of other serious complications by all the observed patients.

This is therefore a safe, efficient treatment method to be applied on a large scale including adolescents and
children. However, much more study has still to be made on the dose due to high rate of recurrence of the
therapeutic method although the hypothyroid complications cases are not serious. Hyperthyroidism is a common
health problem in Viet Nam [1]. Previously, only anti-thyroid drugs and surgery were used. Use of 1-131 was
firstly introduced to Viet Nam in the Nuclear Medicine Department in Bach Mai in 1974 and afterwards applied
larger nationwide. Initial therapeutic results have been published in national medical magazines. This is a general
study aiming at analyzing the way to carry out the work and get experience and recommendation from gained
results for further work in the future.

1. MATERIALS AND METHODS

/./. Patients

The number of hyperthyroid patients under treatment in our Department amounts to more than
1,000. But only 723 cases are treated and closely observed. A majority is affected by Graves-Basedow
disease: 521/723 patients (accounting for 72%). The remaining 202/723 (accounting for 28%) have
toxic nodular goiter. They come to the hospital by themselves or are introduced by lower-level
medical units of the outskirt of Hanoi. Their personal particulars are shown in Table I

TABLE I. PERSONAL PARTICULARS OF PATIENTS.

Patients

Number
%

Health
Basedow (1)

521
72

problem
Nodular (2)

202
28

<30
36
5

Age
30-50

487
67

>50
203
28

Male

94
13

Sex
Female

629
87

Notes: (1) Graves Basedow's disease
(2) Toxic Nodular Goiter.

As the intention is not to treat for the time being too young patients, therefore the youngest
patient here is 24 and the oldest, 74.
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Detailed records show that the patients are under following categories (Table II):

TABLE II. CLASSIFICATION OF PATIENTS BY PREVIOUS TREATMENT

Patients Under previous Having bad side Recurrence after Not under any

anti-thyroid drugs effects with anti thyroidectomy treatment
treatment thyroid drugs whatsoever

Number 535 22 14 152
% 74 3 2 21

• Patients already treated by anti-thyroid drugs but either the results are nil or not stable:
535 patients accounting for 74%.

• Patients getting bad side effects such as itching, having pimples, feeling uneasiness and vomiting,
leukopenia, with anti-thyroid drugs: 22 patients accounting for 3%.

• Patients with recurrence of the disease after thyroidectomy: 14 patients accounting for 2%.
• Patients going directly to our Department without any previous treatment 152 patients, accounting

for 21%.

1.2. Treatment process

As to patients under clinical examination, attention is paid to overall physical status,
characteristics of the thyroid goiter, ophthalmopathy, fingers' trembling, cardio-vascular, digestive,
neurotic troubles etc. [2]. Necessary laboratory tests are also made such as electro-cardiography,
hemo/biochemical tests. Patients also get radioiodine thyroid uptake, scintigram. Since 1982, the
determination of such concentration T3, T4, TSH, FT3, FT4 in plasma by RIA and IRMA method has
been also applied. Results are gained through automatic sample changing gamma counter MAG-312
manufactured by Berthold- Germany [3, 4, 5].

Those are the indicators to determine the disease, to evaluate the seriousness of
hyperthyroidism as well as to evaluate the treatment efficiency.

Table III shows the appearance of main clinical symptoms of observed patients affected by
hyperthyro idism.

TABLE III. APPEARANCE OF MAIN CLINICAL SYMPTOMS OF OBSERVED PATIENTS
AFFECTED BY HYPERTHYROIDISM

Patients Big goiter (1) Proptosis (2) Cardio-vascular Digestive troubles
troubles (3) (4)

Number 231 152 348 101
% 32 21 48 14

Notes: (1) The weight of the thyroid gland is over 50 grams.
(2) May be accompanied with other opthalmopatic symptoms.
(3) ECG clearly changed and pulses over 90 per minute.
(4) Loose stool or mild diarrhea.

1.3. Dose of 1-131 used in treatment

We have calculated the dose used in treatment in compliance with the common formula [1,6]:
D = (C.W)/U
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in which:
D: (in |j.Ci) is the dose used by the patient
C: the radioactivity of 1-131 necessary in 1 gram of the thyroid tissue.
This value is often determined from 80 |iCi to 120 uCi (that is from 2.96 to 4.44 MBq)

depending on the characteristics of goiter, concentration of thyroid related hormones in plasma and
the over physical status of the patient.

W: the weight (in gram) of thyroid gland. Its value is determined by palpation. It is cross
checked with scintigram and with ultrasonic pictures of the thyroid gland later.

U: 24-hour thyroid uptake after dose administration (in%).

The average dose for each patient is 6.3 ± 1.1 mCi (i.e. 233.1 ± 40.7 MBq). In fact, there are
24 patients (0.3% of total patients) using total doses exceeding 20 mCi (740 MBq). A majority of
patients (578 patients accounting for 80%) uses only a single dose. As many as 109 patients (15%)
use double dose every 3 month due to lack of efficiency of the 1st dose. And 36 patients (5%) even
use triple dose due to recurrence. Those who can not recover or are recurred the disease amount to
145 (20% of the total patients under treatment). Thus, the average number of drug administration time
k is:

k = [( 578 x l ) + ( 109 x 2 ) + ( 36 x 3 )]/723 = 1.3

All patients stay in the hospital as interns for a duration of 3-5 days and then get their medical
check after the 1st three months. Then periodically after 6 months or 1 year, we send invitation letters
to them for medical check but they can come to us whenever they feel the presence of some abnormal
symptoms.

The medical check consists of both clinical examination and determination of thyroid
hormones. The criteria for evaluation are:

• Enthyroidism: Normally getting body weight, no fingers' trembling, relieving of tiredness, feeling
of easiness, normal pulsation (about 80 beats per minute). Hormones are determined at normal
level.

• Persistent hyperthyroidism: Presence of hyperthyroid symptoms-though lessening and hormone
value determined at abnormal rate. The majority of the cases can be determined in the 1st three
months after radioiodine administration.

• Recurrent hyperthyroidism: Recurrence may occur after 6 months, one or two years feeling better
since the 1st radioiodine dose administration.

2. RESULTS

2.1. Clinical symptoms

Table IV shows the clinical therapeutic results after treatment.

TABLE IV. THE CHANGES OF CLINICAL FEATURES AFTER TREATMENT

Patients

Number
%

Putting on
body weight

615
85

Decreasing
volume of

goiter

578
80

Decreasing
proptosis

46
30

Decreasing
cardio-

vascular
troubles

319
92

Decreasing
digestive
troubles

96
95

Decreasing
fingers

trembling

638
98
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The decreasing volume of goiter is more popular in patients affected by Basedow' disease than
those with toxic nodular goiter (respectively 82% and 18%).

Ophthalmic symptoms are in particular very hard to find out and evaluate their seriousness.
Subjective symptoms such as lacrimation, (feeling of) burning, photophobia, blurred vision etc... can
be more or less relieved in 65% of the cases. However, the number of patient of decreasing proptosis
can be determined in 30% of the patients with proptosis. No cases of increasing proptosis have been
so far found after 1-131 administration.

2.2. Nuclear medicine methods

Table V shows the results of thyroid uptake in hyperthyroid patients before and after treatment.

TABLE V. VALUE OF THYROID UPTAKE IN HYPERTHYROID PATIENTS AFTER
TREATMENT: 2 HOURS AND 24 HOURS

Group of patients After 2 hours (°/ After 24 hours
Healthy people
Hyperthyroid patients before treatment
Hyperthyroid patients after successful
treatment 4—12 months

14.5 ±3.0
47.2 ±15.9 (a)
15.9 +5.6 (b)

32.5 ± 7.0
70.9 ±11.6 (a)
31.9 ± 6.4 (b)

Notes: (a) p <O.01 as compared with healthy people,

(b) p >0.05 as compared with healthy people.

Table VI shows the concentration of T3, T4 and TSH in different groups of patients ' plasma.

TABLE VI. CONCENTRATION OF T3, T4 AND TSH IN DIFFERENT GROUPS OF PATIENTS'
PLASMA

Group of patients T3 (nmol.L'1) T4 (nmol.L"1) TSH (mU.L"1)
Healthy people
Hyperthyroid patients before treatment
Hyperthyroid patients after successful
treatment 4-12 months
Hyperthyroid patients after successful
treatment 4-10 years

1.98 ±0.54
10.70 ±6.72 (a)
1.79 ± 0.95 (b)

109.17 ± 17.70
282.12 ±80.52 (a)
109.88 ± 43.10 (b)

2.01 ±0.91
0.10 ±0.04 (a)
1.87 ± 0.85 (b)

2.12 ± 0.48 (b) 110.21 ±24.69 (b) 1.99 ± 0.89 (b)

Notes: (a) p <0,01 as compared with healthy people,
(b) p >0.05 as compared with healthy people.

We can deduct from data in these tables that if treatment is successful, the tests will show the
results within normal frame.

Based on clinical features and results of thyroid hormone concentrations, we classificated the
treated patients as follows:

• Euthyroid status is observed after 4 years from date of 1-131 dose administration in 522 patients
(accounting for 72.3%).

• Persistent or recurrent hyperthyroidism, with which the patient had to take more than one dose of
1-131 to attain euthyroidism: 145 patients (20% of total patients).
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• The number of hypothyroid patients has been increasing over observation time and appears as
follows:

• 4 to 12 months after date of radioiodine administration: 22 patients (accounting for 3%).
• 4 years after date of 1-131 administration: 56 patients (7.7%).
• 6 years after date of firstly therapeutic dose administration: 101 patients (14%).

So the cumulative hypothyroid rate during 6 years at our patients is:

101x100

723x6
= 2.3% per year

3. CONCLUSIONS

3.1. This is an efficient treatment method. The percentage of patients attaining euthyroidism after
4-year following-up is 72.3%. Persistent and recurrent patients requiring high doses account for
up to 20%. In the 1st period, this percentage is higher due to our hesitance for the determination
of C in the formula to specify dose and, hence, the C-values are lower than that in successive
periods. Therefore, better results are achieved as we have more experiences. In relation with the
high figure of this percentage, another reason may be that the majority of our patients was
previously treated by anti-thyroid drugs but not successful before being administered with I-
131.

Therefore, our results of attaining euthyroid status for our patients are similar to those by other
authors (6, 7, 8) but the percentage of persistent and recurrent patients in the report are higher.

3.2. We have not so far faced with noticeable complications from our 723 patients under following-
up and also no genetic disorders are found in the patients' children after their treatment by I-
131. Also, no thyroid storm occurs after 1-131 administration. Therefore this is a safe method to
be applied largely. That is the reason why from day to day the number of patients, which come
directly to our Department without previous treatment by any other method, is growing. At
first, the number is only about 11% and then reaches to 25% of the total patients. Our
conclusion is that if no stable and clear results by internal medicine are found after one year of
treatment, we 'd better resort to radioiodine treatment.

Anyway, there is still much worry on the long-term radiation effect; therefore, little application
of 1-131 has been made, especially to our children and women at child-bearing age.

3.3. The determination of dose in compliance with the above formula is rather convenient and
simple. The specification of thyroid gland weight needn't to be too complicated but just by
palpation and by ultrasonography and it is enough. The concentration of T3, T4 in the patients'
plasma and even of FT3, FT4 will be important data to readjust suitable C value. However, we
think that the C value can be higher to decrease the number of persistent and recurrent patients.
This still needs a more attentive study.

A number of patients must use a very great total dose (>20 mCi or >740 MBq) to attain
euthyroid status. Perhaps, the 1st radioiodine doses are not enough for being effective and
preventing the absorption of the following dose; or these patients can be more radio-resistant
than the others. No method is found to determine this factor.

3.4. Hypothyroidism is still considered as an unavoidable complication after 1-131 treatment. The
percentage of hypothyroid patients has been increasing over observation time but still lower
than that reported in [6-8]. It is possible the dose is not strong enough because of patients
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worry about being dull caused by hypothyroidism that makes us hesitant. Nowadays, thyroid
hormone medicine are available and cheap. The treatment of hypothyroidism is not difficult and
expensive. We should be; therefore, bolder in the use of 1-131 to treat hyperthyroidism.
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