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Graves’ disease is a common endocrine disorder and the various permutations
inherent in it’s management are usually straightforward for the practicing
endocrinologist. However, we recently saw a 22 year old female with active Graves’
disease who displayed two striking and unusual features which significantly impacted her
management.

The patient was diagnosed with the classic features of hyperthyroid Graves’
disease with multiple symptoms and physical findings consistent with the diagnosis,
including a very large, homogeneous 200-300g goiter with an audible bruit and moderate
opthalmopathy. She was treated with high doses of methimazole (MMI, 40mg daily) and
atenolol (50mg daily) for over 10 weeks as an outpatient with no improvement in her
thyroid function tests or clinical findings. Serum total T3 remained >800ng/dl (83-
160ng/dl), total T4 >24 ng/dl (5.1-11.4 mcg/dl) and TSH <0.001mIU/L (0.35-4.9 mIU/L)
after 2 months of therapy with MMI. Graves’ disease almost always responds
appropriately to high doses of MMI within 2 to 3 months of therapy.

She was a well educated college student who adhered to her medications, yet she
remained clinically and biochemically thyrotoxic, with persistent tremor, palpitations,
marked proximal muscle weakness, audible bruit, a huge goiter and markedly elevated
peripheral thyroid hormone levels.

A complicating factor in her management was that a CT scan of her neck and
chest with iodinated contrast was performed one day after starting MMI therapy as part of

a work up for an anterior mediastinal mass, consistent with a markedly enlarged thymus.
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A decision was made to admit her to the hospital to prepare her for a
thyroidectomy given the large size of her gland, presence of opthalmopathy and
persistent hyperthyroidism. We had continued difficulty in lowering the thyroid hormone
concentrations as an inpatient as well, despite high doses of dexamethasone (2-3mg twice
daily), SSKI (100-150meq every 8 hours) and MMI( 20mg every 12 hours.) Progressive
liver function test abnormalities precluded our ability to titrate MMI upwards given the
potential contribution of MMI to these abnormalities.

She underwent an uncomplicated thyroidectomy 8 days after admission with a
mildly elevated total T3 concentration of 282ng/dl at the time of surgery. Her symptoms
had improved markedly pre-operatively with her heart rate ranging between 84-92/min
on the day before the surgery. The thyroid weighed 243¢g with the left lobe measuring 10
X 5 x 4cm, the right lobe measuring 10 x 6 x 4cm and the isthmus measuring 3 x 1.5 x
2cm. There were no nodules present. Microscopy was consistent with chronic Graves’
disease with some hemorrhagic components present in the right lobe. She had an
uneventful recovery period and a repeat CT of the thymus 2 months later revealed a
significant decrease in its size (Figure 2)

The association between Graves’ disease and benign thymic hyperplasia has been
known since the first reported case in 1895 (1) although the mechanism remains poorly
understood. Thyrotropin receptors (TSH-R) have been identified in thymus tissue in
humans and it has been suggested that activation of the TSH-R by the thyroid stimulating
IgG (TSI) may be causally related to the thymic enlargement associated with Graves’

disease (2.)Others have postulated that the thymus may play a role in the initiation of the
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hyperthyroidism through its immuno-modulatory function (3.) However, thymectomy in
patients with Graves’ disease has not led to remission of the hyperthyroidism, arguing
against being a causative factor in hyperthyroidism (3.)

The differential diagnosis of an enlarged thymus includes malignant etiologies
such as lymphoma, carcinoid tumor or thymus carcinoma. A single case of malignant
thymoma in association with STADH, myasthenia gravis and Graves’ disease has been
described (4.) Approximately one-third of patients with Graves’ disease have
microscopic abnormalities in the thymus resulting in modest growth, but the occurrence
of massive thymus growth, as seen in the present patient, is rare (12.) Most patients with
thymus hyperplasia in the setting of Graves’ disease have regression in thymus size with
appropriate treatment and restoration of euthyroidism. Thus, careful follow up and non-
operative intervention should be done in patients with thymus enlargement and Graves’
disease (5, 13)

The speed with which individual patients respond to thionamide therapy is
variable and there are no well known predictors as to which patients will respond very
rapidly or those who may take longer to respond. Hyperthyroidism has been described to
be relatively more resistant to thionamide treatment in areas of iodine sufficiency and
large intrathyroidal iodine stores (6) and the converse holds true in areas of iodine
deficiency where patients have been observed to respond relatively rapidly (7.)
Thionamide drugs inhibit TPO catalyzed iodination of thyroglobulin and large doses
often lead to complete inhibition (8.) High intra-thyroidal iodine concentrations impair

this inhibition although usually larger doses of the thionamide will overcome this
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problem given that the drug is concentrated several fold in the thyroid (9.) Current water-
soluble intravenous contrast agents are cleared from the plasma quickly. However, an
increase in the total body iodine stores may persist for many months after the contrast
load (14.) Euthyroid patients often tolerate the iodine load well and minor changes in
TSH often resolve within a few days. The phenomenon of iodine induced thyrotoxicosis
is thought to be uncommon in iodine sufficient regions so routine prophylactic treatment
is probably not warranted but is more common in regions of marginal or low iodine
intake. A recent nested case control study in the greater Boston area has reported that
thyroid dysfunction following contrast agents is not as uncommon as is generally thought
and our knowledge has been limited by prior studies of small sample size, limited follow
up and the lack of adequate control groups (23.) Patients with nodular goiter are
particularly susceptible to the effects of large doses of iodine with a decrease in serum
TSH and increase in serum T3 observed in a group of 70 patients exposed to enteral
contrast agents used for cholangiopancreatography (16.) These changes can be prevented
by pre-medication with methimazole or perchlorate prior to the contrast load, and in the
case of coronary artery catheterization, continued for 14 days (17.) In addition, in
patients with differentiated thyroid cancer who had been treated with total thyroidectomy
and radio-iodine who underwent CT scans with iodinated contrast for evaluation of
metastases, urinary iodine levels returned to baseline within 1 month after contrast load
(15.) However it is likely that urinary iodine levels will persist for a longer period of

time when the thyroid is intact.
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Do iodinated contrast agents lead to “resistance” to anti-thyroid medications? This
issue remains controversial. In vitro studies support the concept of reduced efficacy of
anti-thyroid drugs in the presence of excess iodide (21-22.) Higher environmental dietary
iodide intake may reduce the response to MMI in patients with Graves’ disease (7.) An
older clinical study in the rapid control of hyperthyroid Grave’s disease compared MMI
alone with MMI plus SSKI and MMI plus sodium ipodate. It concluded that MMI alone
was similar to MMI plus SSKI in the rapid control of hyperthyroidism. MMI plus sodium
ipodate was superior to the other two treatment approaches suggesting that iodine may
not have any role in leading to resistance to the thionamide therapy. (24) A more recent
clinical study concluded that combined treatment with MMI and oral potassium iodide
tablets improved Graves’ disease in the short term and did not lead to worsening
hyperthyroidism or thionamide resistance (20.) It should be noted that in all these studies
antithyroid drugs and iodine were given simultaneously and definitive conclusions are
difficult to ascertain.

Patients with severe Graves’ disease have been reported to improve rapidly to
clinical euthyroidism within a few days when admitted to hospital and treated with a
combination of agents including thionamides, B blockers and potent inhibitors of the
deiodination of T4 to T3 such as dexamethasone and iopanoic acid (10). The latter is no
longer available for clinical use in the U.S but is still available in Europe, Asia and South
America. [opanoic acid is an iodine rich oral radiographic contrast agent with close to
70% iodine content by weight used in cholecystography (11.) It is a potent inhibitor of

both thyroid hormone syntheses and release and peripheral conversion of T4 to T3 via
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inhibition of type I 5'-deiodinase activity. A single center series of 17 severely thyrotoxic
patients with large goiters treated with this regimen were all clinically euthyroid at the
time of thyroidectomy (10.) In the majority of patients in this series the total T3
concentrations had returned to the normal range after 4 days of treatment. Only two
patients still had slightly elevated serum total T3 concentrations at the time of surgery.
The other 15 patients had total Ts levels well within the normal range. The total T3
concentrations in our patient remained elevated much longer than would have been
anticipated with similar aggressive treatment. Inorganic iodide, as sole therapy, in the
form of saturated solution of potassium iodide (SSKI) with 35 to 50mg iodide per drop or
as Lugol’s solution ( 8mg iodide per drop) are beneficial in many patients with
thyrotoxicosis. However the effects are often transient as many patients escape from the
inhibitory effects within a few weeks (25.) These agents are primarily used as adjunctive
agents to thionamide therapy in thyroid storm or as additive pre-operative agents which
reduce the vascularity of the thyroid gland in patients who have already received anti
thyroid drug therapy. (19)

We suggest that the massive iodine load at the time of the initial imaging study, in
association with her very large and hyperplastic thyroid contributed to the failure of anti-
thyroid drug therapy due to the decreased ability of the medication to suppress new
thyroid hormone synthesis in the presence of vastly increased thyroid hormone and iodine
stores.

These two unusual complications of Graves’ disease highlight the complexity of

management in some patients and should give clinicians pause before considering iodide
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enhanced imaging studies in patients with active thyrotoxicosis. Goiter, thyrotoxicosis
and iodinated contrast agents are strange bedfellows. Our reliance on these imaging
studies may have un-anticipated consequences for our patients.
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Figures 1-4.

Coronal and axial CT images of the chest showing marked thymic enlargement pre-
operatively with decrease in thymic size 2 months post operatively consistent with

improvement in thymic hyperplasia with treatment of the underlying Grave’s disease.

CT PET Cor 15 MIP

FIG 1. Pre-operative CT chest coronal view
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FIG 2. Post-operative CT chest coronal view
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FIG 3. Pre-operative CT chest axial view

FIG 4. Post-operative CT chest axial view
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