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Abstract

Thyroid disease is associated with changes in the skin, which may sometimes 
be the first clinical sign. A variety of cutaneous findings may present in the 
setting of either a hyperthyroid or hypothyroid state. There may be evidence 
of the effect of altered concentrations of thyroxine on the skin, with changes in 
texture and hair growth. Associated increases in thyroid stimulating hormone 
concentration may lead to pretibial myxedema. Hair follicles are particularly 
sensitive to concentrations of thyroid gland derived hormones. The cells of the 
hair matrix, due to their high degree of metabolic activity, are most profoundly 
influenced by the deficiency or excess of thyroid derived hormones. There is 
convincing evidence of a significant association between thyroid autoimmunity 
and skin disorders. Most commonly reported cutaneous disorders related 
with thyroid disease are alopecia areata and vitiligo. This review constitutes a 
summary and update of the cutaneous manifestation of thyroid disease. 
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Thyroid Hormone Receptor (TR). All three widely recognized 
thyroid hormone binding isoforms of TR have been identified in 
skin tissues [4,5]. TRs have been detected in epidermal keratinocytes, 
skin fibroblasts, hair arrector pili muscle cells, sebaceous gland cells, 
vascular endothelial cells, and a number of cells types that make up 
the hair follicle [6]. The interaction of triiodothyronine (T3) with 
its receptors (TRα and TRβ) affects epidermal differentiation and 
enhances its responsiveness to growth factors [5,7]. These effects of T3 
are particularly important for the function of sebaceous, eccrine, and 
appocrine glands, growth of hair follicles and synthesis of proteo- and 
glycosaminglycans by dermal fibroblasts [8]. In tissue culture studies 
using surrogates for DNA expresion, T3 has been shown to stimulate 
growth of both epidermal keratinocytes and dermal fibroblasts 
[9,10]. Thyroxine (T4) stimulates the proliferation of hair follicle 
keratinocytes and T3 inhibits their apoptosis [11]. Thyroid hormones 
may also affect hair follicle stem cells, since T3 and T4 were found to 
induce differentiation and apoptosis, and inhibit clonal growth of hair 
follicle epithelial stem cells [12]. The demonstration of TR expression 
in hair follicle cells indicates that thyroid hormone can affect hair 
growth directly, rather than through an intermediate mechanism 
such as a general metabolic status [13]. In addition, investigators have 
identified elements of the hypothalamic-pituitary-thyroid hormone 
axis in human skin [1,14] and have determined that thyroid hormone 
receptors mediate skin proliferation and inflammation along with 
skin response to retinoids [15,16].

Both hypothyroidism (Table 1) and hyperthyroidism (Table 2) 
are known to cause skin change.

Cutaneous manifestations of hypothyroidism
Hypothyroidism may result from either inadequate circulating 

levels of thyroid hormone or target cell resistance to hormonal action. 
Primary hypothyroidism is as a result of glandular failure is the most 
common cause and most frequently result from autoimmune disease 
[17]. In hypothyroidism, the skin is cold, xerotic and pale. The coldness 
is due to reduced core temperature and cutaneous vasoconstriction. 

Introduction
The long-recognized “thyroid-skin conection” encompasses 

many layers of complexity, and it has become a hot frontier in 
dermatoendocrinology [1]. Thyroid disorders are known to involve 
all organ systems of the body and the skin is no exception. Cutaneous 
manifestations generally appear subsequent to the development 
of thyroid disease, but may be the first presenting sign or even 
precede the diagnosis by many years. Skin manifestations of thyroid 
dysfunction may be divided into two main categories: (I) direct action 
of thyroid hormone on skin tissues, and (II) autoimmune skin disease 
associated with thyroid dysfunction of autoimmune etiology.

Although there have been reports investigating the thyroid 
function tests, auto antibodies and thyroid diseases in various 
cutaneous disorders, the presence of cutaneous manifestations of 
thyroid diseases has been rarely discussed in the scientific literature. 
This article outlines the major skin findings in thyroid disease and 
summarizes recent studies and reports. A review was performed 
searching the electronic databases: Ovid MEDLINE and PubMed. No 
methodological search filters or limits were applied.

Direct thyroid hormone action on skin
It has been known for decades that thyroid disorders that lead to 

elevated or decreased thyroid hormone serum levels are associated 
with altered human skin and hair structure as well as function [2]. 
Available data suggest that thyroid hormone plays a pivotal role in 
embryonic development of mammalian skin as well as in maintenance 
of normal cutaneous function an adult skin. Direct thyroid hormone 
action has been demonstrated on cutaneous biology including on the 
epidermis, dermis, and hair. Thyroid hormone stimulates epidermal 
oxygen consumption, protein synthesis, mitosis, and determination 
of epidermal thickness [3].  In addition, thyroid hormone appears to 
be necessary for both the initiation and maintenance of hair growth 
and normal secretion of sebum.

Direct thyroid hormone action on skin is mediated through 
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The decreased skin perfusion has been documented with nail fold 
capillaroscopy [18]. It has been suggested that the diminished skin 
perfusion is reflex vasoconstriction compensatory to diminished 
core temperature. The diminished core temperature itself may be 
secondary to reduced thermogenesis [19]. Occasionally, purpura 
may be noted in hypothyroid patients as a result of diminished levels 
of clothing factors and the loss of vascular support secondary to the 
dermal mucin [20]. The dryness of hypothyroid skin results from 
decreased eccrine gland secretion. The mechanism for decreased 
sweating is not clear although the hypothyroid glands are atrophic 
on histologic examination [6]. Hypohidrosis, possibly accompanied 
by diminished epidermal sterol biosynthesis, may lead to acquired 
palmoplantar keratoderma. The most prevalent manifestation in the 
skin involvement in hypothyroidism is xerosis. It occurs in 57-59% 
patients [21,22].  Xerosis is due to a change in skin texture and poor 
hydratation of the stratum corneum.  The skin is rough and covered 
with fine scales. Palms and soles may be quite dry. The epidermis 
is thin and hyperkeratotic, and there is follicular plugging. Because 
the changes are generalized, they can be differentiated from similar 
alterations in the skin of atopic individuals and keratosis pilaris, 
where the findings are more prominent on the extremities [23].  
Hypothyroidism also may affect the development of the lamellar 
granules (Odland bodies), which are vital in the establishment 
of a normal stratum corneum [24]. In hypothyroidism, the skin 
tends to be pale both because of the dermal mucopolysaccharides 
and dermal water content which alter the refraction of light. The 
name myxedema refers to the associated skin condition caused by 
increased glycosaminoglycan deposition in the skin. Generalized 
myxedema is still the classic cutaneous sign of hypothyroidism. The 
mucopolysaccharides that accumulate in the dermis are hyaluronic 

acid and chondriotin sulfate. They appear first in the papillary dermis 
and are most prominent around hair follicles and vassels. They separate 
the collagen bundles and there may be some secondary degeneration 
of collagen [23]. Generally, myxedema is diffuse, but focal mucinous 
papules have been describes. Skin may appear swollen, dry, pale, 
waxy, and firm to the touch. In addition, increased dermal carotene 
may appear as a prominent yellowish discoloration on the palms, soles 
and nasolabial folds [23]. Hypothyroid patients may sometimes suffer 
Candida folliculitis. It has been theorized that because the sebaceous 
glands of hypothyroid patients secrete decreased sebum relative to 
those of euthyroid persons, the hair follicles may develop a flora with 
lipophilic organisms, which are replaced by Candida albicans [25]. 
The hypothyroid skin heals slowly, and this tendency is proportional 
to the degree of hormone deficiency. Most recent data suggest that 
topical thyroid hormone may accelerate wound healing rate [26]. In 
hypothyroidism, hair can be dry, coarse, brittle and slow growing. 
There is both patchy and diffuse loss of scalp hair, a very characteristic 
loss of the outer third of the eyebrow (madarosis), and diminished 
body hair. Pubic and axillary hair may be sparse.  The alopecia 
connected to hypothyroidism may be mediated by hormone effects on 
the initiation as well as the duration of hair growth.  Massive telogen 
effluvium may occur when there is abrupt onset of hypothyroidism, 
and the percentage of scalp hairs in telogen is generally increased in 
hypothyroid states [23]. The effect of thyroid status on human hair 
growth has also been demonstrated at the cellular level. Using DNA 
flow cytometry, Schell et al. observed that cell proliferation indices 
were reduced in hair bulbs of hypothyroid subjects and increased in 
hyperthyroidism compared with normal values [27]. Hypothyroid 
patients, especially children, frequently develop long, lanugo-type 
hair on the back, shoulders, and extremities [23]. Diminished sebum 
secretion contributes to the coarse appearance of the hair. Sometimes, 
hair loss is the only apparent symptom of hypothyroidism and the 
dermatologist is the first to diagnose and treat the condition. Nails 
grow slowly and tend to be thickened, striated and brittle. Onycholysis 
is also associated with hypothyroidism [28].

Baseline data from a randomized clinical study confirmed a 
significant prevalence of hypothyroid simptoms among individuals 
with subclinical hypothyroidism [29]. Moreover, Canaris et al. 
reported fewer symptoms related to hypothyroidism in subclinical 
than in overt hypothyroid patients, but more frequent than in 
euthyroid controls [30].

Cutaneous manifestations of hyperthyroidism
The specific pathophysiology linking hyperthyroidism to 

classic cutaneous findings remains to be well explained [17]. In 
hyperthyroidism, the skin is warm, soft, moist and smooth. The 
epidermis is thin but not atrophic, and the stratum corneum is well 
hydrated. While the smooth skin is an epidermal finding, the warmth 
is caused by increased cutaneous blood flow and the moisture is a 
reflection of the underlying metabolic state [23]. The warmth is often 
accompanied by a persistent flush of the face, redness of the elbows, 
and palmar erythema.  Hyperhydrosis, especially on palms and 
soles may be observed. Scalp hair may be fine and soft, and may be 
accompanied by a diffuse nonscarring alopecia. In vitro studies suggest 
increased hair growth rate in thyrotoxicosis. L-Triiodothyronine was 
shown to stimulate proliferation of outer root sheath keratinocytes 
and dermal papilla cells [4]. Hypertrichosis is can be observed in 

Dry skin (xerosis)

Thin, scaly skin

Myxedema

Carotinemia

Purpura

Dry, brittle, coarse hair

Telogen effluvium

Loss of lateral third of eyebrows (madarosis)

Coarse, thin, brittle nails

Decrease sweating

Poor wound healing

Table 1: Cutaneous manifestations of hypothyroidism.

Smooth, soft, thin skin

Fine, soft hair

Shiny, soft, friable nails

Plummer's nails

Hyperpigmentations

Erythema

Teleagiectasia

Hyperhydrosis

Pruritus

Table 2: Cutaneous manifestations of hyperthyroidism.
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cases of thyroid dermatopathy and may be related to alterations in 
the proteoglycans associated with dermal papilla [31]. Sometimes 
an early symptom of hyperthyroidism is loss of pigment and early 
gray hair development. Nail changes may also occur, characterized 
by a concave contour accompanied by distal onycholysis (Plummer’s 
nails). Approximately 5% of patients may present with nail findings 
[17]. Hyperpigmentation has been described in thyrotoxic patients 
in both localized and generalized distribution. There is speculation 
that the hyperpigmentation is due to increased release of pituitary 
adrenocorticotropic hormone compensating for accelerated cortisol 
degradation [32].   Hyperthyroidism may also induce pruritus with 
or without urticaria [33]. Patients with autoimmune mediated 
thyrotoxicosis may also have distinct cutaneous manifestations 
such as pretibial myxedema and acropachy. Pretibial myxedema is 
the localized thickening of the pretibial skin due to accumulation of 
acid mukopolysaccharides. Thyroid acropachy consist of the triad 
of digital clubbing, soft-tissue swelling of the hands and feet, and 
characteristic periostal reactions. Scleromyxedema has been reported 
in the setting of hyperthyroidism. This rare entity is comprised 
of numerous firm, white, yellow, or pink papules scattered on the 
face, trunk, and extremitates. Cutaneous lesions are the result of 
accumulation of acid mucopolysaccharides, mostly hyaluronic acid, 
in the dermis, accompanied by large fibrocytes [17]. 

Thyroid autoimmunity and skin disease
Thyroid autoimmunity is the most prevalent autoimmune 

condition in the general population, and it is also associated with 
various skin diseases. In patients affected by autoimmune thyroid 
diseases, the functions of the different skin cell types may be affected 
not only by variation in thyroid hormone levels but also by the 
presence of thyroid-specific auto antibodies [34]. However, the 
nature of the relationship between anti-thyroid autoimmunity and 
the pathogenesis of autoimmune diseases is presently unknown. 
Possible explanations include: (1) immunomodulatory effects of 
anti-thyroid antibodies, (2) molecular mimicry between thyroid and 
disease-specific epitopes, and (3) genetic link between anti-thyroid 
autoimmunity and the susceptibility to autoimmune disease [35]. 
Recent studies demonstrated the expression of thyroid factor-1, 
thyroglobulin [2] and thyroperoxidase in human skin [36].

When thyroid disease is of autoimmune etiology, additional 
skin findings may be evident and these may reflect associated 
autoimmune disease [33]. Patients with autoimmune thyroid disease 
are at increased risk for other autoimmune diseases, both tissue-
specific and generalized. In autoimmune diseases, such us Graves’ 
disease and Hashimoto’s thyroiditis, the skin manifestations may be 
related to either thyroid hormone levels themselves or to associated 
T and/or B cell abnormalities [37]. A list of autoimmune conditions 
that become apparent when examining the skin includes: vitiligo 
[38], alopecia areata [39], chronic urticaria [40], bullous disorders 
[41,42] and connective tissue diseases [43,44]. In addition, vitiligo 
and alopecia areata often precede thyroid dysfunction by many years. 
Therefore, the presence of elevated thyroid antibodies may serve as 
useful clinical tool in euthyroid subjects with vitiligo and alopecia 
areata to identify patients at risk for thyroid disease. 

Thyroid dermopathy
Thyroid dermopathy or pretibial myxedema is an autoimmune 

manifestation of Grave’s disease and it also occasionally occurs in 
Hashimoto’s thyroiditis. One study using ultrasonography found 
that pretibial skin thickness was increased in 33% of patients with 
autoimmune thyroid disease, implying that infiltrative dermopathy is 
likely to have a higher subclinical prevalence [45]. All of these patients 
had a laboratory evidence of autoimmune thyroid disease.

The term “myxoedema” was first used by Ord in 1877, in the 
belief that excessive mucus formation was responsible for the 
characteristic thickening of the subcutaneous tissue [46]. It usually 
present with firm nodules and plaques varying in color, from pink 
to purple-brown, and sometimes accompanied by woody indurations 
on extensor surfaces. A diffuse brawny edema may be present without 
nodules. Prominence of follicles and indurations can create an 
orange-peel appearance. Localized hyperhidrosis and hyperkeratosis 
are sometimes seen together. The skin changes may be categorized 
into diffused, sharply circumscribed or elephantiasic forms. Excessive 
amounts of hyaluronic acid and chondriotin are present in lesions, as 
well as in clinically normal skin [47].

The lesions of localized myxedema occur most commonly in 
the pretibial area and occasionally in the feet and toes. Occurrence 
of thyroid dermopathy in areas other than pretibial skin indicates a 
systemic process.

The precise pathogenesis of pretibial myxedema remains to 
be defined. One leading theory is that pretibial fibroblasts are the 
target for antithyroid antibodies. After stimulation by thyroid auto 
antibodies, fibroblasts may produce excess glukosaminglycans [17]. 
The serum of patients with localized myxedema may stimulate 
the production of glukosaminglycans by fibroblasts, in vitro [48]. 
Other theories have implicated T cells as the primary effectors 
of dermopathy. T-cells may interact with an auto antigen that is 
either identical or cross-reactive with a thyroid auto antigen in the 
dermis. In turn, this may induce secretion of cytokines, such as: 
glycosaminoglycan-stimulatory lymphokine, interleukin1, tumor 
necrosis factor, and gamma interferon, which activate fibroblasts to 
secrete hyaluronic acid and chondriotin sulphate [49,50].

Conclusion
Thyroid disorders may affect all of the organ systems of the 

body and they are also highly associated with a wide variety of skin 
disorders. Although cutaneous manifestations of thyroid diseases are 
well described, a better understanding of these processes is needed. 
Several hypothesis have been proposed to explain the pathogenesis of  
skin manifestations of thyroid disease, and indeed it is likely that more 
than one mechanism is responsible for these clinical manifestations.  
It is conceivable but unproven that cellular immunity initiated in 
the thyroid gland could trigger development of the skin lesions. 
In addition, recent studies demonstrated the expression of thyroid 
factor-1, thyroglobulin and thyroperoxidase in the human skin.

From the clinical perspective, thyroglobulin antibodies are more 
prevalent in patients with different skin diseases. Most commonly 
reported cutaneous disorders related with thyroid disease are: vitiligo 
and alopecia areata. We recommend laboratory testing for thyroid 
auto antibodies, in patients with autoimmune skin disorders, even if 
they do not have a clinical indication of thyroid disease.
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Association between thyroid disease and the skin is a 
multidisciplinary problem requiring cooperation of specialists in 
different fields of medicine. Both dermatologist and endocrinologists 
have to inquire their patients about the family history of autoimmune 
diseases and to look for associated autoimmune disorders. Unraveling 
these associations further, will shed a new light on the pathogenesis 
of autoimmune diseases and possibly lead to new therapeutic 
approaches.
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