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Abstract

Background: Relapse of Graves’ disease (GD) after a prolonged period of radioactive iodine (RAI)-induced hypothyroidism is very unusual. We report
a case of GD with the longest time-to-relapse so far published, i.e. 32 years after therapy with RAL

Case Presentation: A 69-year-old woman was referred in 2016 for evaluation of hyperthyroidism. Her history was significant for GD diagnosed at
the age of 37. A RAI uptake and scan in 1984 showed an increase uptake of 72% at 24 hours in a diffusely enlarged gland with no focal lesions. She
was treated with 9 mCi of I-131and was rendered hypothyroid requiring levothyroxine therapy. Her hyperthyroidism work-up in 2016 confirmed the
first known relapse of her GD. Her thyroid-stimulating hormone level was suppressed at 0.005 uU/mL (0.400 - 5.500 uU/mL), free thyroxine level was
elevated at 2.9 ng/dL (0.7 - 1.8 ng/dL), and a RAI uptake and scan showed an increase uptake of 55% at 22 hours. She was retreated with 10.44 mCi of
1-131 therapy, and was rendered hypothyroid again.

Conclusion: We report the longest time-to-relapse of GD post-hypothyroidism induced by RAI so far published, i.e. 32 years. Further research is needed

to discern the pathophysiology underlying this relapse.
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Introduction

Graves disease (GD) is the most common cause of
hyperthyroidism with an annual incidence of up to 50 cases per
100,000 persons. Radioactive iodine (RAI) therapy has been used
in GD for several decades [1]. Persistence or recurrence of GD is
occasionally encountered in the immediate post-RAI therapy phase
and is likely due to incomplete thyroid tissue ablation. Relapse of
GD after a prolonged period of RAI-induced hypothyroidism or
achievement of long-term euthyroidism, however, is very unusual.
Here, we report the longest case so far published of relapsed GD 32
years post-RAI treatment with a hypothyroid phase in the interim
necessitating levothyroxine therapy.

Case Presentation

A 69-year-old woman was referred in June 2016 for evaluation
of hyperthyroidism. She presented with complaints of weight loss,
heat intolerance, hair loss and insomnia for several months. Her
past medical history was significant for GD diagnosed in 1984.
Back then, she had presented with a few months’ history of heat
intolerance, diarrhea and palpitations. Her exam was notable for a
diffusely enlarged thyroid gland with an estimated weight of more
than 30 grams. Her work-up in 1984 was remarkable for elevated
free thyroxine index (FTI) at 17.7 ug/dL (reference range: 6.0 - 11.0
ug/dL). A radioactive iodine uptake and scan showed an uptake of
72% at 24 hours and the gland was diffusely enlarged with no focal
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lesions consistent with GD. She was treated with 9 mCi of I-131 and
was rendered hypothyroid requiring over 10 years of levothyroxine
therapy. Her thyroid-stimulating hormone (TSH) was documented at
levels as high as 10.05 uU/mL (reference range: 0.400 - 5.500 uU/mL)
in the setting of intermittent non-adherence to levothyroxine therapy
between 1985 and 2016.

Her family history was significant for hyperthyroidism in mother,
daughter and maternal aunt. She denied any history of tobacco use.
Physical examination upon evaluation in June 2016 showed normal
vital signs with a BMI of 34.77 kg/m?. She had mild right eye proptosis
that was not previously noted. Her thyroid gland was slightly enlarged,
with an estimated weight of 25 grams.

Her lab work in June 2016 was significant for suppressed TSH of
0.005 uU/mL and elevated free thyroxine (FT4) of 2.9 ng/dL (reference
range: 0.7 - 1.8 ng/dL). She had been off her thyroid hormone therapy
for several months at this point. A thyroid ultrasound demonstrated
a heterogeneous, slightly enlarged gland with an inferior right lobar
cystic nodule, measuring 9 x 9 x 6 mm (L x W x AP diameter). A
thyroid uptake and scan showed homogenous increased uptake of
55% at 22 hours (normal 10-30% at 24-hours) consistent with GD. The
patient received a second dose of 10.44 mCi of I-131 therapy in 2016.
Subsequent blood work 2 weeks after I-131 therapy demonstrated a
decline in FT4 levels from a pre-treatment level of 2.9 ng/dL to a post-
treatment level of 1.8 ng/dL. Thyroid function testing two months
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after RAI treatment revealed an elevated TSH of 16.380 uU/mL, and
a low FT4 of 0.2 ng/dL. The patient was restarted on levothyroxine
therapy.

Discussion

Relapse of Graves hyperthyroidism after RAI-induced
hypothyroidism is unusual. Here we report a case of GD with the
longest time interval-to-relapse so far published, i.e. 32 years after
therapy with I-131, with a hypothyroid phase in the interim that
necessitated levothyroxine therapy. In this case, thyroid-stimulating
immunoglobulins (TSI) were not obtained as the radioactive iodine
uptake and scans were consistent with GD meeting 2016 American
Thyroid Association (ATA) guidelines for diagnosis of GD [2,3].
Previously, the longest reported cases of relapsed GD post-RAI
induced hypothyroidism were published by Hegele et al. and Tan et
al. in 1985 and 1995 respectively. The former presented a case with
persistently high levels of TSI who had a relapse of his GD after 23
years of 1-thyroxine therapy post-I-131 hypothyroidism [4]. The latter
reported a recurrence of GD in a 90-year-old woman after 22 years of
levothyroxine therapy post a 9 mCi ablative dose of I-131 [5]. While
relapses of hyperthyroidism shortly after RAI therapy is likely due to
incomplete thyroid ablation, this mechanism would be unlikely to
explain the relapse of disease several decades later. In this report, we
explore a few novel mechanisms underlying the pathogenesis of these
rare long-term relapses.

The mechanisms underlying long-term relapses of GD after
thyroid ablation have not been fully elucidated, primarily due to
scarcity of such cases. A few animal models that simulated the process
of thyroid regeneration after its destruction has shed some light on
possible pathogenesis of relapses of GD. In the first animal model,
experimental mice underwent semi-total partial thyroidectomies
(one lobe and 2/5 of the other lobe were resected). In response to a
marked decrease in thyroid function, there was an increase in the
number of clear, immature cytoplasmic cells expressing 5-bromo-
2’-deoxyuridine (BrdU), a synthetic nucleoside incorporated into
dividing cells and marker of active cell proliferation, in the residual
thyroid tissue. Investigators hypothesized that, in response to the
stress of surgery, the residual follicular thyrocytes transform into less
differentiated clear cytoplasmic cells and subsequently proliferate and
differentiate into mature, functional thyrocytes [6]. Whether a similar
mechanism exists for tissue regeneration post-RAI ablation is yet
unknown.

In another thyroid regeneration mouse model, Experimental
Autoimmune Thyroiditis (EAT) mice underwent complete destruction
of their follicular architecture by injection of thyroglobulin (Tg) and
subsequent induction of endogenous Tg antibodies. A stem cell
marker, Oct-4 mRNA, was detected at baseline suggesting the presence
of thyroid stem cells among the mature thyrocytes. After an acute
destructive period induced by Tg antibodies, the murine thyroid gland
demonstrated a remarkable capacity for tissue regeneration. There was
an increase in BrdU expression suggesting active cell proliferation and
concomitant decrease in Oct-4 as the follicles regenerated, elucidating
an essential role of pre-existing thyroid stem cells in the regeneration
of the thyroid [7].
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Although both models emphasize the roles of dedifferentiated
thyrocytes and pre-existing stem cells in the regeneration of the
thyroid, there may also be a role for differentiated, remnant thyrocytes
in the relapse of GD. Remnant thyrocytes that remained viable, but
at concentrations insufficient to present clinically with euthyroidism
or hyperthyroidism, may have hypertrophied under the influence of
chronically elevated TSH levels, in the setting of intermittent non-
compliance to levothyroxine therapy. It is well known that in patients
with chronic autoimmune thyroiditis, increase in circulating TSH
plays a significant role in the development of their goiter. Suppression
of TSH by administration of thyroid hormone, on the other hand, has
been shown to decrease goiter size [8]. Therefore, it is plausible that
the elevation in TSH levels overtime may have stimulated remnant
follicular cells, resulting in gland hypertrophy and overproduction of
endogenous thyroid hormones.

It is also possible that an elevated TSI level may have also
contributed to the hypertrophy of gland overtime. Additionally, a
change in the conformational specificity of TSI overtime, resulting
in higher affinity to the thyroid-stimulating hormone receptor
(TSHR), may also play an important role in the overgrowth of
residual differentiated thyrocytes and subsequent relapse of GD [9].
Finally, an acquired gain-of-function mutation within TSHR gene or
adenylate cyclase-stimulating G a protein gene, a downstream signal
in the TSHR pathway, could also explain relapse of GD. Although
plausible, such mutations would more likely result in patchy, nodular
overgrowth, similar to what has been described in development of
toxic thyroid nodules, rather than a diffusely-enlarged gland [10].
Whether these mutations could develop as long-term sequelae of
radioiodine exposure is unknown.

Conclusions

We reported a case of GD that relapsed 32 years after initial
treatment with RAI-therapy with a documented hypothyroid phase in
the interim that necessitated levothyroxine therapy. The mechanism
behind this relapse is not fully understood. Further basic science and
clinical research is needed to discern the pathophysiology underlying
this rare relapse.
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