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Abstract

The purpose of the retrospective study was to assess the outcome of radioiodine 

therapy in patients treated for thyrotoxicosis.

Material and Methods :  The medical records of 64 patients (age between 23 and 56 

years). These hyperthyroid patients were treated with radioiodine and we have one 

year follow-up in these patients. Parameters for analysis included the age, sex, 

clinical symptoms, type of hyperthyroidism, anti-thyroid medications received by 

the subjects, doses of radioiodine therapy given and the outcome of the therapy after 

one year.

Results : Of all the patients 80% of them were females. The most common cause of 

hyperthyroidism was Graves' disease (77%) followed by toxic single and/or 

multinodular goitres (23%). All patients were pre-treated with carbimazole for 

variable duration. The patients were treated with fixed dose of 131-Iodine toxic 

therapy with mean administered dose of radioiodine was 8.0 ± 0.5 mCi.  Effective 

control of hyperthyroidism with a single dose of radioiodine was achieved in 40 

(62.14%) patients, while 24 (37.86%) required second dose and none required more 

than two doses during the 1 year follow-up. There were no early side effects. 

Frequency of hypothyroidism within one year of radioiodine therapy was 65.5% in 

patients with Graves' disease and 40% in those with multinodular goitres, while 

patients with single toxic nodule remained euthyroid.

Conclusion : Radioiodine therapy is a simple cost-effective modality which can be 

safely used as a first line or second line therapy for treatment of Graves' disease as 

well as toxic nodular goitres. However since hypothyroidism is a common sequel of 

radioiodine therapy, all patients must be closely monitored for the development of 

this disorder.

Introduction

yperthyroidism symptoms donot Halways suggest thyroid disease and 

patients may be unwell for many months 
1before the diagnosis is made.  Of the many 

causes of hyperthyroidism, Graves' 
2,3disease (GD) is the most common.  The 

next common cause is the transient 

thyrotoxicosis due to Hashimoto's 

thyroiditis. Less common causes are toxic 

"hot" nodules and exceedingly rare causes 

are TSH secreting pituitary tumours, 

pituitary resistance to thyroid hormone 
4,5,6and McCune-Albright syndrome.  The 

three approaches for treatment of 

hyperthyroidism are anti-thyroid drugs, 

surgery and radioiodine therapy with the 

goal of achieving euthyroid status or 
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permanent hypothyroidism which can be 

easily titrated on daily fixed single dose 

thyrox ine  therapy .  Ant i - thyro id  

medication is a long term process, surgery 

is associated with morbidity and there are 

radiation concerns with the use of 

radioiodine therapy.  The aim of this study 

is to evaluate the fixed dose radioactive 

iodine toxic therapy efficacy and 1 year 

follow up of radioiodine therapy in the 

management of hyperthyroidism.

Material and methods

This retrospective study evaluated the 

outcome of radioiodine therapy in 64 

patients with thyrotoxicosis. Parameters 

for analysis included the age, sex, clinical 

symptoms, type of hyperthyroidism, anti-

thyroid medications received by the 

subjects, doses of radioiodine therapy 

given and 1 year follow up as primary 

outcome of the therapy. During follow-up 

patients with persistently low T3 and T4 

and raised TSH levels were identified to be 

in hypothyroid state. Those having normal 

serum T4 and TSH concentration without 

thyroxine therapy at one year were 

categorised to have an euthyroid status. 

Pers is tent  hyper thyro id ism was  

considered when there was continued high 

FT4 and suppressed TSH.

Results

Total 64 cases included in the study 

were between 23 and 56 years of age.  

There were 13 males and 51 females. 

Graves' disease was the most common 

type of hyperthyroidism and was found in 

7 7 %  c a s e s .  O t h e r  c a u s e s  o f  

hypothyroidism were single autonomously 

functioning nodule (10%) and toxic 

multinodular goitre (13%). All patients 

were treated with-blockers and anti-

thyroid drug (carbimazole) for a variable 

period of one month to 24 months before 

being referred for radioiodine therapy. The 

referred patients were carefully assessed 

and selected for radioiodine therapy on the 

basis of clinical signs and symptoms of 

hyperthyroidism, raised FT4, raised FT3 

and suppressed TSH. In patients with 

nodular thyroid gland,  fine needle 

aspiration biopsy (FNAC) results were 

verified and possibility of malignant 

thyroid nodules was excluded. 

Technetium (Tc-99m) thyroid scan 

and uptake performed approximately 20 

minutes after intravenous injection of 2 

mCi Tc-99m pertechnetate were 

performed to assess the rate of tracer 

uptake and pattern of tracer concentration 

in the gland. Thyroid gland was diffusely 

enlarged in 77% of patients and nodular in 

23% patients. Of the patients with nodular 

goitre, single nodule was noted in 10%, 

multiple nodules in 13%. Mean Tc-99m 

pertechnetate uptake was 6.5 ± 2.2% and 

mean serum T4 level measured by 

radioimmunoassay was 234.28 ± 36.40 

ug/dl. Clinical Graves' ophthalmopathy 

(GO) was noted in six patients. We followed 

the fixed dose of radioiodine therapy 

protocol with mean administered dose of 

radioiodine was 8.0 ± 0.5 mCi. Generally, 

patients were followed up regularly at six 

weeks interval for the first three months, 

then at every three to four months interval 

f o r  u p t o  o n e  y e a r .  P e r s i s t e n t  

hyperthyroidism three to four months 

after radioiodine therapy was considered 

as non-responsive and these patients were 

administered a second dose. Symptoms of 

hyperthyroidism were controlled in 40 

(62.14%) patients with the first dose, in 24 

(37.86%) patients with the second dose, 
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while none patients needed a third dose 

during the 1st year of follow-up. We 

continue to evaluate these patients for 

long term followup.

Discussion

Study analysis revealed GD to be the 

most common form of thyrotoxicosis with 

a high female to male preponderance. This 

is similar to findings world wide.  Graves' 

disease can occur at any age and in 

juvenile population the incidence is 
2,7reported to be 95%,  while toxic 

adenomas and toxic multinodular goitres 

are relatively uncommon except in areas 
8,9,10where there is iodine deficiency.

The most common first treatment 

option is anti-thyroid drugs (ATD).  Long 

term remission is obtained with ATD in 

some patients. A New Zealand study 

showed complete remission at > 8 yrs 

follow-up period in one third of the 
11patients treated with carbimazole  while 

another study reported a higher remission 

rate of 66.7% in their study group at a 
12follow up period of 38 ± 16.5 months.  

C o m p l e t e  r e m i s s i o n  w i t h  f i r s t  

administrative dose was achieved in most 

patients with Graves' disease but only in 

less than one third with nodular goitres.  

Lower response rate of toxic nodular 

goitres have been reported previously and 

was perceived to be due to the relative 
13radio resistance of toxic nodular goitre.  

In an ideal situation the goal of 

treatment of hyperthyroidism would be to 

achieve a Euthyroid state. In practice 

however this status is easy to obtain but 

difficult to sustain. Interestingly, but not 

unpredictably all patients with single toxic 

nodular goitres remained euthyroid for 

extended period of time, in the present 

study we noted similar scenario in our 

toxic patients with solitary toxic nodule. 

High percentage of euthyroidism have 

been reported in patients with toxic 
16nodular goitres treated with radioiodine.  

In these patients radioiodine uptake is 

restricted mainly to hyperfunctioning 

autonomous areas within the gland 

leaving the normally functioning cells 

intact, as a result patients with 

autonomously functioning toxic nodules 
14are less likely to develop hypothyroidism.

The optimum amount of dose for 

successful treatment of thyrotoxicosis has 

always been a matter for debate. It is 

generally recommended that the dose of 

Iodine-131 should be sufficient to cure 

hyperthyroidism within a reasonable time 

of less than six months with acceptance of 
3,15,17the need for hormone replacement.  

The justification for complete destruction 

of thyroid tissue with high doses of 

radioiodine with acceptance of consequent 

hypothyroidism and the need for life long 

thyroxine replacement. Nevertheless, the 

actual incidence of thyroid cancer in 

patients who have been treated with 

radioiodine for hyperthyroid is low and in 

fact no clear threshold dose has been 
18identified.

In our study, patients with GD showed 

a greater tendency to develop early 

hypothyroidism within six months. 

Interestingly, in patients with Graves' 

ophthalmopathy, no worsening or 

exacerbation of the condition was noted as 

has been reported to occur in some 
19,20studies.  There was no incidence of 

exaggerat ion o f  symptoms post  

radioiodine therapy. 

In conclusion, radioiodine therapy is a 
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simple cost effective modality which can be 

safely used either as a first line or second 

line therapy for treatment of Graves' 

disease as well as toxic nodular goitres in 

patients of all ages. The high cure rate and 

negligible side effects of Iodine-131 

therapy clearly makes it a superior 

therapeutic option. Higher incidence of 

hypothyroidism after radioiodine therapy, 

all patients must be closely monitored.

References

1. Birell G, Cheetman T. Juvenile thyrotoxicosis: 

can we do better? Archives of disorders in 

childhood 2004;89:745-750.

2. Lavard L, Ranlov I, Perrild H et al.  Incidence of 

Juvenile thyrotoxicosis in Denmark 1982-1988. 

A nationwide study. European Journal of 

Endocrinology 1994;130:565-568.

3. Fisher DA. Graves' disease in children. Curr Ther 

Endocrinol Metab. 1994;5:71-74.

4. Kopp P, Muirhead S, Jourdain N, et al.  

Congenital hyperthyrodism caused a solitary 

toxic adenoma harbouring a novel somatic 

mutation (serine 281-->isoleucine) in the 

extracellular domain of the thyrotropin receptor. 

J  Clin Invest 1997;100:1634-1639.

5. Mastorakos G, Mitsiades NS, Doufas AG et al.  

Hyperthyroidism  in McCune-Albright 

syndrome with a review of thyroid abnormalites 

sixty years after the first report. Thyroid 

1997;7:433-439.

6. Fuhrer D. Warner J, Sequeira M et al. Novel 

TSHR germline mutation (Met 463Val) 

masquerading as Graves disease in a large 

Whelsh Kindred with hyperthyroidism. Thyroid 

2000;10:1035-1041.

7. Tumbridge WMG, Evered DC, Hall R, et al.  The 

spectrum of thyroid disease in a community: the 

Wickham survey. Clin Endocrinol 1977;7:369-

75.

8. Rivkees SA, Sklar C, Freemark M.  The 

management of Graves disease in children, with 

special emphasis on radioiodine treatment.  J. 

Clin Endocrinol Metab 1998;83:3767-3776.

9. Vidal-Trecan GM, Stahl JE, Eckman MH.   

Radioiodine or surgery for toxic thyroid 

adenoma: dissecting an important decision a 

cost  e f fec t iveness  analys is .  Thyro id  

2004;14:933-945.

10. Gozu H, Avsar M, Bircan R, et al. Mutations in 

the thyrotropin receptor signal transduction 

pathway in the hyperfunctioning thyroid 

nodules from multinodular goiters: a study in 

the Turkish population. Endocr J. 2005;52:577-

585.

11. Brownlie BE, Hunt PJ, Turner JG. Juvenile 

thyrotoxicosis- a South Island, New Zealand 

experience with long term outcome.  NZ Med J. 

2010;123:23-31.

12. Jaruratanairikul S, Leethanaporn K, Sriplung 

H.  Thyrotoxicosis in children: treatment and 

outcome. J Med Assoc Thai. 2006;89:967-73.

13. Farrar JJ, Toft AD. Iodine-131 treatment of 

hyperthyroidism Current issues. Clini 

Endocrinol (ocf) 1991;35:207-212.

14. Allahabadia A, Daykin J, Sheppard MC et al.  

Radioiodine treatment of hyperthyroidism-

prognostic factors for outcome. J Clin Endocrinol 

Metab 2001;86:3611-3617.

15. Iagaru A, McDougall IR.  Treatment of 

thyrotoxicosis. J Nucl Med 2007:28:379-389.

16. Erem C, Kandemir N, Hacihasanoglu A et al. 

Radioiodine treatment of hyperthyroidism: 

Prognostic factors affecting outcome.  Endocrine 

2004;25:55-60.

17. Alexander EK, Larsen PR. High dose I-131 

therapy for treatment of hyperthyroidism 

caused by Graves disease. J Clini  Endocrinol 

Metab 2002;87:1073-1077.

18. Williams D.  Thyroid cancer and the Chernobyl 

accident  (editorial).  J Clini Endocrinol Metab 

1996:81:6-8.

19. Tallstedt L, Lundell G, Torring O, et al. 

Occurrence of ophalmopathy after treatment for 

Grave's hyperthyroidism.  The Thyroid Study 

Group.  N Engl J Med 1992;326:1733-1738.

20. DeGroot LJ, Gorman CA, Pinchera A. et al.  

Therapeutic controversies. Retro-orbital 

radiation and radioactive iodide ablation of 

t h y r o i d  m a y  b e  g o o d  f o r  G r a v e ' s  

ophthalmopathy. J Clin Endocrinol Metab 

1995;80:339-340.

Bombay Hospital Journal, Vol. 54, No. 1, 2012 9


	Page 1
	Page 2
	Page 3
	Page 4

