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We describe a case of thyroid-shaped iododerma on the neck in a patient with Graves’

disease.

Case Report

A 57-year-old man with Graves’ disease presented with a three-day history of itchy

erythema on his neck. About 2 weeks before, he had started taking 100 mg/day of

potassium iodide in preparation for thyroidectomy. Physical examination revealed well-

circumscribed erythema with tiny pustules on the neck (Fig. A-C). The contour of

eruption corresponded to the shape of an enlarged (inflamed) thyroid gland visualized by

computed tomography scan (Fig. D). Laboratory data showed elevated serum level of

triiodothyronine and normal renal function. We suspected localized iododerma. After

discontinuation of potassium iodide in addition to topical application of betamethasone

butyrate propionate, the eruption subsided. He underwent thyroidectomy, and then serum

level of triiodothyronine decreased. The result of a lymphocyte stimulation test (LST) for

potassium iodide was positive with a stimulation index of 348% (normal <180%). A patch

test with potassium iodide (20% pet.) on the neck caused erythema on D3 (Fig. E) and on

D4 (not shown). The erythema resolved on D7. In contrast, the result of a patch test on

normal skin of the upper arm was negative. An oral challenge test (10 days with 100

mg/day of potassium iodide) after thyroidectomy was negative.



Discussion

Iodine, one of the essential elements, is used for treatment of hyperthyroidism and as a
contrast agent.' lododerma is a rare halogenoderma that develops after exposure to iodine-
containing compounds.? Not only the common type of acneiform eruption but also
various types including erythematous lesions have been reported.” The lesions generally
develop on the skin with the highest concentration in sebaceous glands: face, neck, back,
and upper extremities.” Histopathological findings are nonspecific mixed cellular
infiltration in the dermis and subcutaneous tissue.> 3 Although the mechanism of
iododerma remains unclear, a few theories have been proposed.* 3> Rosenberg et al.*
suggested that iodides act as haptens and provoke a delayed type of allergic reaction.
Lauret et al.’ reported that delayed clearance and high serum iodide levels were related to
the eruption. The symptoms of our patient had unique features that could not be explained
only by the past theories. First, the eruption arose only on the neck with a shape identical
to that of the thyroid gland. Second, the results of LST and patch tests suggested the
existence of specifically sensitized T cells localized on the neck skin. The character is
similar to that of fixed drug eruption. However, an oral challenge test after thyroidectomy
was negative. As the reason, we hypothesize that high integration of iodide on the neck

skin through the thyroid gland played a role in the unique eruption. In vivo, iodine exists



in the ionic form as iodide.! After absorption through the intestinal tract, the majority
accumulates in the thyroid for synthesis of thyroid hormones (tritodothyronine and
thyroxine).! Those hormones are known to have lipophilic nature and traverse the
basolateral membrane of thyroid follicular cells and then be released into the
bloodstream!. Circulating iodide exists in an organic form of thyroid hormones coupled
with the binding protein.! In Graves’ disease, thyroid hormone synthesis and secretion are
stimulated by autoantibodies and local blood flow is increased.® In such a condition, a
certain amount of iodide-synthesized thyroid hormones possibly stagnates in local
hematogenous circulation and/or interstitial fluid around the thyroid. Thus, iodide can
reach the skin covering the thyroid gland through capillary transport and/or through
pilosebaceous glands. Furthermore, thyroid inflammation might act as co-factor for
cutaneous inflammation. Complex mechanisms would contribute to the development of
iododerma. Clinicians should consider the possibility of iododerma due to physiologically

accumulated components to the thyroid gland.
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Figure legends

(A and B) Physical examination reveals thyroid-shaped erythema (dotted line).

(C) Dermoscopic examination shows tiny pustules (arrows).

(D) Computed tomography scan shows a markedly enlarged (inflamed) thyroid gland

(dotted line, upside: coronal section, downside: sagittal section).



(E) A patch test on the neck shows positive reaction on D3 (upper square: potassium

iodide [20% pet.], lower square: negative control [pet.]).
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