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Recurrent Graves’ Disease after Successful
Radioiodine Therapy Induced Hypothyroidism:
A Rare Occurrence
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ABSTRACT
One of the three principal therapies of Graves’ disease is radioiodine treatment. Hypothyroidism is considered as a treatment end point of
successful radioiodine treatment for Graves’ disease. The radioiodine-induced hypothyroidism is mostly irreversible. Though, early recurrences
can be due to treatment failure, inadequate radioiodine dose or rarely due to Marine-Lenhart syndrome. Here, we report a rare case of
recurrent Graves’ disease, 3 years after successful radioiodine therapy induced hypothyroidism in a 50-year-old lady.
Keywords: Graves’ disease, Recurrence, Radioiodine therapy, Marine-Lenhart syndrome.

INTRODUCTION
Graves’ disease is usually treated with antithyroid drugs with
or without definitive therapy in the form of radioiodine (RAI)
or thyroidectomy. RAI is administered in single or occasionally
multiple doses to achieve remission.1 The debatable end point
of successful RAI treatment may be sustained euthyroidism or
hypothyroidism. Incidence of hypothyroidism progressively
increases as a function of time after RAI therapy.2 Once
hypothyroidism is reached, it is mostly irreversible with patient
requiring life-long thyroxine replacement. Early recurrences can
be due to inadequate RAI therapy or rarely Marine-Lenhart
syndrome (MLS). Here, we report and discuss a rare case of
recurrent Graves’ disease after successful RAI therapy
appearing 3 years after attaining hypothyroidism.

and was kept on thyroxine replacement at 2 μg/kg dose. Three
years after achieving hypothyroidism, there was recurrence of
Graves’ hyperthyroidism [TSH < 0.03 μIU/ml and
T4 titer = 20.2 ng/ml (3.2 – 12)]. On examination, there was a
grade 2 diffuse, firm goiter without any evidence of
ophthalmopathy. Radioiodine scan revealed diffuse uptake in
entire gland (Fig. 1). We put her on 30 mg of carbimazole and
60 mg of propranolol per day. She became euthyroid 6 weeks
later (TSH = 1.56 μIU/ml). In view of post-RAI late recurrence,
we performed total thyroidectomy as patient was reluctant to

CASE REPORT
A 50-year-old woman presented to us with features of
hyperthyroidism (excess sweating, goiter, fine tremors and
palpitations) of 2 months duration. There was no history of
diabetes, hypertension, drug abuse or psychiatric illness.
Medical history and records revealed history of similar
complaints, 4 years back and was treated with RAI of 8
milliCurie (mCi) after being diagnosed as Graves’ disease. She
became euthyroid 5 months after RAI treatment and during the
transition period, she was treated with antithyroid drugs (ATD).
Serum thyroid stimulating hormone (TSH) was measured at
4 to 6 months interval with radioimmunometric assay (0.355.0 μIU/ml) and 6 monthly clinical follow-up. After 1 year postRAI, she became hypothyroid (TSH titer was 12.11 μIU/ml)

Fig. 1: Diagnostic RAI scan shows diffusely increased uptake
throughout the goiter
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receive repeat RAI therapy, inspite of offering the option higher
dose of RAI. Figure 2 shows ex vivo specimen of total
thyroidectomy. Postoperative period was uneventful without
any sequelae of hypoparathyroidism or recurrent laryngeal nerve
palsy. Histopathology confirmed it as diffuse hyperplastic goiter
with no evidence of malignancy or nodularity.
DISCUSSION
Graves’ disease is an organ-specific autoimmune disease caused
by stimulatory autoantibodies targeting TSH receptors leading
to hyperthyroidism and its associations. Graves’ disease is
known to have undulant clinical course with multiple relapses
and remissions in up to 30% of cases. Three principle options
for the treatment of Graves’ disease are antithyroid drugs (ATD),
radioiodine and thyroidectomy. In general, the most commonly
used definitive treatment is RAI, though there are substantial
regional variations in practice.3 Typically, the patient is started
on antithyroid drugs till reasonable euthyroidism is achieved,
followed by RAI. Majority of the patients require single dose
of RAI, though 10 to 20% require more than one dose at 6 to
12 months interval for optimal therapy.1 A successful treatment
of RAI is followed by a latency of 3 to 6 months to achieve
non-ATD-dependent euthyroidism. In the follow-up,
progressively increasing proportion of subjects land in
hypothyroidism to the extent that by 10 to 15 years up to 55 to
80% are hypothyroid, though 10 to 90%, achieve
hypothyroidism as early as within 1 year.3-5 The response
depends on multiple factors like underlying autoimmune
thyroiditis, age of the patient, severity of hyperthyroidism, dose
of RAI, nodularity and nature of autoantibodies. The clinical
course of disease after successful RAI therapy is early or late
hypothyroidism, which is debatably accepted as a sequel or
treatment end point by most of the clinicians.6
The quest to achieve long-term euthyroidism with RAI by
methods like dosimetry, low dose or fixed dose regimen have

been largely unsuccessful.7 Post-RAI recurrences are reported
in 20 to 54% of cases, usually occur with low dose or inadequate
dose of RAI.8-10 However, close analysis of the reported
post-RAI recurrences suggest that majority occurred within
3 to 6 months, often necessitating repeat RAI therapy.8 Though,
there is no cutoff time to differentiate persistent vs recurrent
disease, it is arbitrarily considered as 3 to 6 months. But, even
this is debatable as severe hyperthyroidism is controlled by ATD
before administering RAI and continued till euthyroidism is
achieved and mild hyperthyroidism may undergo temporary
remission due to stunning of thyrocytes by RAI. A true
recurrence is a situation, wherein the patient achieves the desired
end point (hypothyroidism or permanent euthyroidism) and
relapsed after a definite time period (a period beyond the
therapeutic effect of administered RAI). Majority of the studies
are biased due to improper definition, study design or
confounding factors like ATD treatment or shorter follow-up.
If analyzed from this view point, there is no reported case of
true recurrent Graves’ disease after successful RAI-induced
hypothyroidism. One unique cause of post-RAI recurrence could
be Marine-Lenhart syndrome (MLS), which occurs due to
autonomous toxic nodule within diffuse toxic goiter.11-12 The
conventional doses of RAI dose may be insufficient for MLS
and can lead to recurrence later. But, MLS was ruled out in our
case based on RAI scan finding (which shows an area of
increased uptake within diffuse uptake of goiter) and gross cut
section of specimen, which shows no nodularity. Associated
Hashimoto’s thyroiditis was excluded on histopathology. To
the best of our knowledge and searched literature, this case is a
true recurrence of Graves’ disease after RAI-induced
hypothyroidism. We speculate, this may be due to de novo
emergence of dormant hyperactive cell clones probably
triggered by RAI-induced mutations or mutations in
proliferation control of TSH receptors. Similar pathophysiology
has been proposed for MLS.12 Of course, these hypotheses
commend intensive basic and clinical research.
This case report highlights that (1) RAI may not be a
definitive therapy in few cases; (2) close long-term follow-up
of patients treated with RAI may reveal more cases of late
recurrences or (3) this may be a unique phenomenon of RAI
triggered emergence of cell clones causing recurrence.
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Fig. 2: Ex vivo specimen of total thyroidectomy on the grossing chart
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