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Pretibial Myxedema: Paradoxical Manifestation of Thyroid Dermopathy after
I-131 Ablation Therapy

Bing-Sian Lin!, Yi-Hsien Chen?, Chih-Tsung Hung?

Departments of 'Medicine and *Dermatology, National Defense Medical Center, Tri-Service General Hospital, Taipei,
Taiwan

Pretibial myxedema (PM) is an unusual extrathyroidal manifestation of Graves’ disease (GD), which affects approximately 1%—5%
of the patients. In addition, PM usually occurs in the hyperthyroid state of GD, and the high level of thyroid autoantibodies is
considered to be the cause of PM. Here, we present a rare case of a patient who developed PM after undergoing I-131 ablation
therapy, with normal levels of thyroid autoantibodies. Our report aims to document the features of PM in a male adult with
hypothyroidism and to provide a potential mechanism of the onset of PM.
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INTRODUCTION

Pretibial myxedema (PM) is an unusual extrathyroidal
manifestation of Graves’ disease (GD), which affects
approximately 1%—5% of the patients. Besides, PM usually
occurs in the hyperthyroid state of GD,'? and the high
level of thyroid autoantibodies is considered to be the
cause of PM. However, the level of thyroid autoantibodies
will decrease after the treatment; thus, the occurrence
of PM after I-131 ablation therapy is perplexed, and the
mechanism may be more complex than we think. Here, we
present a rare case of a patient who developed PM after
undergoing [-131 ablation therapy, with the normal level of
thyroid autoantibodies.

CASE REPORT

A 43-year-old male presented with multiple painless
protruding masses over bilateral lower legs for 2 months
before visiting our department of dermatology. He had
no trauma or surgical history and was diagnosed with GD
with hyperthyroidism and thyroid eye disease of both eyes
with exophthalmos, lid retraction, and extraocular muscles
limitation for years and I-131 ablation therapy, 3 months
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prior due to GD with hyperthyroidism. We evaluated his
thyroid function and found that he had hypothyroidism (free
T4 < 079 ng/dL) and high thyroid-stimulating
hormone (TSH) levels (6.79 ulU/mL), which was consistent
with his medical history.

Physical examination of his extremities revealed
multiple asymptomatic, unmovable, firm, cobblestone-like
subcutaneous nodules over bilateral pretibial regions, which
extended to his calves [Figure 1]. Suspecting panniculitis,
PM, or any other deposition or granulomatous diseases, a
biopsy was performed using a skin sample from the right
pretibial region.

Microscopically, the dermis was filled with basophilic
mucinous material and haphazardly scattered collagen
fibers [Figure 2]. Based on the clinical and pathological
findings, he was diagnosed with PM.

DISCUSSION

GD is an autoimmune condition that causes

hyperthyroidism and unique extrathyroidal manifestations.
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Figure 1: Clinical photograph of the patient showing extensively distributed
cobblestone-like subcutaneous nodules over bilateral pretibial regions

Ophthalmopathy, dermopathy, and acropachy are the most
common extrathyroidal manifestations, affecting 25%, 1.5%,
and 0.3% of GD patients, respectively.® Although PM is an
uncommon extrathyroidal manifestations, it is even rare
in male patients® because PM most commonly influences
middle-aged females who are 4 times more susceptible
than males.* Besides, there are several clinical variants
of PM. The most common form is diffused, nonpitting
edema, which affects 43% of the patients. Another is the
plaque form, which manifests as bumped plaques on the
surface of nonpitting edema, and it occurs in 27% of the
patients. The nodular form has sharp, defined nodular or
tubular lesions; it occurs in 18% of patients. Other forms,
including elephantiasis, polypoid forms, or fungating forms,
are rare.” Besides, the treatment option of PM including
topical and systemic steroids, oral octreotide, intravenous
immunoglobulin, plasmapheresis, surgery, and compressive
therapy.?

Although the development of PM is not related to thyroid
function, and patients may be hyperthyroidism, euthyroid, or
hypothyroidism at the time of presentation®’ the onset of PM
after treatment is rarely reported. In our case, a middle-aged
man with nodule type PM, which occurred after I-131 ablation
therapy, is quite uncommon. To the best of our knowledge,
only three other cases of PM after [-131 ablation therapy for
GD have been reported in the literature®'* and our patient may
be the first case of Chinese ethnicity.

The exact mechanism underlying this
remains unknown because the condition of our case
is quite contradictory to the previous studies. It is
known that the high levels of thyroid autoantibodies,
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Figure 2: Histopathological photomicrograph showing the dermis was
filled with basophilic mucinous material and haphazardly scattered
collagen fibers

especially thyroid-stimulating hormone receptor (TSHR)
antibodies (TRAD), are considered to be the main mechanism
of GD and its extrathyroidal manifestations. TRAb can
be stimulating, neutral or inhibiting and the stimulating
antibody that binds to leucine-rich domain of the TSHR
is considered to be the cause of GD.!"" Moreover, thus,
most TRAD assays are separated into two categories. One
is thyroid-stimulating immunoglobulin assay that detects
TRAD in patients’ serum by their affinity to the known
TSHR ligand (TSH or monoclonal anti-TSHR antibody),
and these assays cannot differentiate between stimulating,
and nonstimulating antibody. Another one is TSH-binding
inhibiting immunoglobulin assay, which detect cyclic
adenosine monophosphate (cAMP) production in cells
cultivated with patients’ serum, and these assays identify
only stimulating TRAD.!> Besides, the level of thyroid
autoantibodies is higher in the group with extrathyroidal
manifestations.>'?

In addition, the level of thyroid autoantibodies should
subside after the treatment of GD, including antithyroid
agents, surgery, or radioiodine therapy.'>'* However, our
case developed PM after undergoing I-131 ablation therapy.
Although there is the chance that TRAb may rebound and
cause hyperthyroidism," our patient’s TRAb was negative,
and thyroid function was low (free T4 < 0.79 ng/dL) after
the treatment. Additional factors other than the level of
thyroid autoantibodies may be important to the development
of pretibial myxedema.

McLachlan and Rapoport reported that the character
of thyroid autoantibodies may change from stimulating



to inhibiting after the treatment of GD' and may cause
hypothyroidism. Thus, we can speculate that not only the
titer but also the nature of the autoantibody can change
during the therapy of GD, and this might trigger the onset of
extrathyroidal manifestations. In addition, the coexistence
of thyroid-stimulating autoantibodies, TSH blocking
autoantibodies, is another hypothetical explanation.'
The levels of the two autoantibodies with contrasting
functions may decrease and grow during the therapy and
cause the transition from hyper- to hypothyroidism or vice
versa.'”> According to the aforementioned mechanisms,
the onset of PM may indicate the possibility of relapse of
hyperthyroidism and warrant continuous monitoring in the
future.

CONCLUSION

We present a case with paradoxical manifestations of
PM after 1-131 ablation therapy. This case may reveal the
potentially complex interaction of humoral and cellular
immunity, which may be the cause of PM, but the mechanism
of this phenomenon remains unclear and requires further
investigation. In addition, it is recommended that physicians
should be cautious of this rare condition; continuous
monitoring of the thyroid function of these patients is
warranted.
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