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Abstract. A ten year study (1988-98) was done at the Veterans Memorial Medical Center on radioiodine (RAI)
therapy for hyperthyroidism. A total of 162 patients received 131-1 after careful selection hence was included in
this study. A predominantly female population was seen (81%) compared to only (19%) males. The most
frequent age group were in the third and fourth decades of life. Those included had clinical manifestations of
thyrotoxicosis aside from the abnormal thyroid function tests and elevated RAI uptake. Almost all were given
antithyroid drugs and beta-blockers prior to RAI ablation. Doses ranged from 7 to 12 mCi depending on gland
size and degree of toxicity. Success rate of treatment was 92% which meant that the symptoms were abated and
there was shrinkage of the thyroid gland after a single dose of iodine. The most common short term
complications were sialitis and local neck tenderness while hypothyroidism was the commonest long term
complication.

1. INTRODUCTION

The use of 1-131 in 1946 for the treatment of hyperthyroidism marked a historic event. It
ushered in a new era of radionuclides in medicine and led to the birth of nuclear medicine. Today I-
131 has become one of the most commonly used agent for the treatment of hyperthyroidism.

Ninety percent (90%) of its effect is due to beta radiation and ten percent (10%) is due to
gamma radiation. The mechanism of action is production of radiation thyroiditis (3-10days) and
chronic gland atrophy (over a period of 3 years).

To achieve the necessary dosage levels, four considerations are needed: maximal amount of Il3]

taken by the thyroid gland, size of the tissue to be irradiated, effective half life of the isotope in the
thyroid gland and relative sensitivity of the thyroid to 1-131.

There are two kinds of dosing-the preferred dose where 160 uCi/gram of tissue is given (15-
20 uCi) or the usual dose of 80 uCi/gram (2-15 uCi). In giving these dosages four basic approaches
are utilized: administer the same dose in mCi according to gland size to every one (rarely used); vary
dose in mCi according to gland size depending on severity of hyperthyroidism; administer a dose
calculated to deliver a predetermined number of microcuries per gram of estimated thyroid weight
(based on RAI scan), and lastly, estimate dose in terms of rads delivered based on half life of I13| in the
gland, thyroid weight and 24 hour RAI uptake.

The two major principles are: give a dose to produce hypothyroidism in most recipients by
giving 200 uCi/gram or more (10-12mCi) then give thyroid hormone replacement ; give a calculated
dose to produce a cure with lowest incidence of hypothyroidism that is 50 -80 uCi/gram (3-5 mCi).

However, precision in the calculation of I|3l dose makes very little difference in the outcome in
any individual patient. The inherent sensitivity of the thyroid seems to vary widely for unknown
reasons.

The success in treatment is high with incidence of cure as follows:70-86% in single doses; 10-
20% using two doses and less than 5% required 3 doses or more.

Adjunctive therapy in the form of antithyroid drugs, beta blockers and steroids may be needed.
There are short and long term complications where hypothyroidism is the most important

complication that must be treated. Long term follow-up is advocated by FT4 and TSH determinations.
There is an unknown risk for malignancy and genetic damage.
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Finally, Il31 has been a choice of treatment for hyperthyroidism with some considerations in the
United States, Europe and Asia. It is rapidly effective, predictable and inexpensive.

2. METHODOLOGY

Patients coming from the Outpatient Thyroid Clinic as well as admitted patients from the
VMMC and private referrals with clinical manifestations of hyperthyroidism were included in this
study. RAI uptake and RAI scan FT3, FT4 and serum TSH by RIA were determined. A few patients
had ultrasonography of the thyroid gland and were already on antithyroids that a scan cannot be done.
Excluded from the study were pregnant and lactating women, children below 18 years of age as well
as those with large and bulky neck masses.

The patients were given three options of either continuous antithyroids (1-2 years), RAI
ablation, or surgery.

3. RESULTS

After proper patient selection, one hundred sixty two (162) patients were treated with Im hence
were included in this study.

There was a predominantly female population of 81% and only 19% of males. The most
frequent age group affected were those of the third and fourth decade of life . (See Figure 1)
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FIG. 1. Age group frequencies.

Ninety (90%) percent of the total population had history of emotional stressful event and only
ten percent (10%) had positive family history.
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The most frequent clinical manifestations were unexplained weight loss in spite of good
appetite, palpitations, profuse sweating, goiter, fine tremors, exophthalmos and muscle weakness, (see
Figure 2)
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FIG. 2. Most frequent clinical signs and symptoms.

Biochemical parameters included elevated 4 and 24-hour RAI uptakes, elevated FT3 and FT4
as well as decreased serum TSH by radioimmunoassay. We started the patient on antithyroid for two
to four weeks prior to the ablation therapy 1-131. We had six patients who were allergic to the
antithyroids so that they were given 1-131 at once. Most patients were also given long acting beta
blockers and around ten percent of the population were given steroids for ophthalmopathy.

The antithyroids were stopped 3-5 days prior to treatment . They were also given an iodine -
free diet for the same length of time.

Since our earlier experience of solving the dose and using five mCi or less resulted in
recurrence of hyperthyroidism, we started the patient on 7 mCi up to 12 mCi depending on the degree
of toxicity and thyroid mass or volume. We also computed the preferred dose occasionally.

A total of 102 (63%) received 10 mCi and 42 patients (26%) received 7 mCi while nine patients
each received 8 and 12 mCi consisting of 5%. (See Figure 3)
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FIG. 3. RAI Dose/Frequency.
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Post II31 therapy were uneventful except for minor complaints of sialitis-10% and mild neck
pains-12%. The most common long term complication was hypothyroidism which occurred in 9.2%
of the population. As soon as this was recognized, thyroid hormone replacement was given.

Success of treatment was 92% which meant symptoms of the disease were abated and shrinkage
of the gland was achieved in 2-4 months with just a single dose while 7% required a second dose.
Two patients were to be on continuous antithyroid treatment.

4. DISCUSSION

The aim of 1-131 administration is the production of radiation thyroiditis just enough to reduce
thyroid function to normal, without causing hypothyroidism. It seems though that the autoimmune
mechanism of each individual vary from one person to another [1] hence the variation in the treatment
response. Also certain life events [2] as emotional stress may affect the body's immune processes as
seen in the majority of our patients causing Graves' disease. In some patients they had positive family
history.

Our study also showed that fixed dosage is just as effective as a dosage calculated at great
expense. Fixed dosage is less time consuming and more cost effective [3] Estimating the dose in terms
of rads delivered based on half life of 1-131 in the gland, thyroid weight and 24-hour uptake seems to
be more theoretically valid but has been proven inaccurate because half life of the therapeutic dose is
often different from the tracer dose.

Precision in the calculation makes very little difference in the outcome in any individual
patient, so that we can say that in large group of patients, 1-131 is a function of dose and similarly the
persistence of hyperthyroidism is inversely proportional to dose.

Finally, our study is similar to that of other studies as of H Peters [4] wherein there was more
success in giving a standard dose based in thyroid size rather than calculating the dose (71%) against
(58%).

5. CONCLUSIONS

Radioactive iodine is the treatment of choice for hyperthyroidism in properly selected patients.
Treatment must be individualized. The delivery target remains to be 4000 to 5000 rads to destroy
overactive follicular cells. Precise calculation makes very little difference in the outcome in the
individual person due to inherent sensitivity. Low dose decrease the incidence of hypothyroidism but
decreases effectiveness. Complications such as sialitis and local neck tenderness are short tern
complications and hypothyroidism is the commonest long tern complication. Serum T4 is a better
gauge than serum TSH for the first post-treatment months while TSH becomes sensitive later. Long
term studies (40 years follow-up) shows that radiation does not induce genetic damage leukemia, or
thyroid carcinoma, All attempts at dosimetry have thus far failed to reliably deliver a dose to the
thyroid that avoids recurrence and does not ultimately lead to hypothyroidism and the reason is
complex.
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