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Introduction: 
Thyroid hormones are instrumental in 
regulating the normal condition of skin. 
Thyroid   hormonal   dysfunction,   whether 
hyper or hypo active state, can lead to a 
variety of manifestations in skin, hair and 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nails. Hypothyroidism may be caused by 
defects in the thyroid gland itself (primary 
hypothyroidism) or as a consequence of 
pituitary or hypothalamic dysfunction 
(secondary and tertiary hypothyroidism 

Abstract: 
Background: Normal functioning thyroid gland is important for healthy 
skin and there is a complex relationship between the two. Various 
studies have revealed multitude of cutaneous changes (in skin, hair and 
nails) that occur in thyroid hormonal dysfunction, in both hyper and 
hypo thyroid states. More studies are required to ascertain this relation. 
Aim: To study skin, hair and nail changes in hypothyroidism. 
Methods: All diagnosed cases of hypothyroidism, of any age and sex, 
both old and fresh, who attended Endocrinology Department of a tertiary 
care level hospital over one year period, were consecutively assessed for 
cutaneous changes by detailed history, clinical examination and 
histopathological confirmation. 
Results: There were 100 patients of hypothyroidism, 94 females and 6 
males, with mean age of 37.8 (±12.57) years. The most common 
cutaneous symptoms were dry skin (65%), followed by hair loss (48%), 
puffy oedema of face, hands and feet (37%), pruritus (18%), decreased 
sweating (11%), delayed wound healing (11%), yellow discoloration of 
skin (9%) and urticaria (4%). The most common cutaneous signs were 
xerosis (67%), followed by altered skin texture (47%), hyper-
pigmentation (46%), keratoderma (28%), carotenemia (8%) and 
periungual telangiectasia (2%). The commonest nail changes were brittle 
nails (7%) followed by loss of cuticle (4%). The most common hair 
findings were diffuse loss of hair, seen in 52% of patients, followed by 
coarse scalp hair (35%), both diffuse hair loss along with coarse scalp 
hair (25%). 
Conclusion: Hypothyroidism may present as or be associated with many 
changes in skin, hair and nails. Keeping this in mind, a dermatologist can 
provide a vital link for early evaluation and detection of hypothyroidism 
for its curative treatment. 
Key words: Cutaneous changes, Hypothyroidism, Thyroid gland. 
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respectively).1 Deficiency of thyroid 
hormone in infants and children leads to 
cretinism, where the child in addition to 
physical and mental retardation has dry, 
coarse skin, with dry, sparse hair.1 
Hypothyroidism increases in incidence and 
prevalence with age, particularly among the 
elderly, where its clinical manifestations 
may be less obvious in the setting of somatic 
and other age related complaints. It is also 
more common in the elderly women because 
of increased autoimmune thyroiditis. 
Hypothyroidism can be overt or subclinical. 
The cutaneous changes seen in 
hypothyroidism are either related to slow 
metabolism seen in this condition or due to 
dermal accumulation of muco-
polysaccharides which bind water in the 
tissue, leading to myxedematous 
appearance.1 About 25-40% patients show 
an atypical presentation that prevents the 
disorder from being diagnosed and treated 
early. There is widespread thinning, dryness, 
pallor, cold feel of skin, scaling, fine 
wrinkling (parchment like skin), icthyosis, 
localized hyperkeratosis especially of palms 
and soles (keratoderma), scanty sweating, 
yellowish hue mostly on hands, feet and 
face, malar flush,2,3,4,5 puffiness markedly of 
hands and periorbital area, impaired wound 
healing and purpura. The hair commonly 
becomes dry, thin, brittle, coarse and sparse. 
Eyebrows frequently disappear with loss 
usually originating laterally. Nails show, 
thinning, striations, brittleness, slow growth  
and onycholysis.5 Other cutaneous disorders 
associated with hypothyroidism include 
chronic mucocutaneous candidiasis,6 
candidial folliculitis,3 pityriasis rubra 
pilaris,7 melasma,8 eczema craquele.9 
Scleroderma, vitiligo, alopecia areata, 
pemphigus vulgaris, pemphigus foliaceous 
and dermatitis herpetiformis are also 
assoiated.10 
The present study of cutaneous 
manifestations of hypothyroidism highlights 

the importance for a dermatologist to get the 
underlying thyroid hormonal dysfunction 
evaluated and corrected, in order that the 
patient gets curative rather than 
symptomatic treatment. 
 
Methods: 
All consecutive diagnosed cases of 
hypothyroidism of any age and sex, 
diagnosed on the basis of clinical assessment 
and thyroid hormonal profile who attended 
endocrinology department of our tertiary 
care level hospital, over a period of one year 
from November 2007 to October 2008, were 
included in the study. 
Details regarding systemic and cutaneous 
complaints, family history, history of drug 
intake and other related history were 
recorded. General, physical, systemic and 
dermatological examination of the patients 
was carried out in adequate day light and 
relevant details recorded. Skin biopsy and 
histopathological examination was done in 
few cases. At the end of the study, data was 
subjected to statistical analysis. 
 

Results: 
This prospective clinical study involved 100 
diagnosed patients of hypothyroidism, 6 
males and 94 females. The age of patients 
ranged from 8-67 years, with a mean of 37.8 
(±12.57) years. Maximum number of 
patients were in the age group 31-50 years 
(53%), with least number in the age group 
>60 years (1%) as shown in table 1. 
 

Cutaneous symptoms: The most common 
cutaneous symptoms were dry skin (65%), 
followed by hair loss (48%), puffy oedema 
of face, hands and feet (37%), pruritus 
(18%), decreased sweating (11%), delayed 
wound healing (11%), yellow discoloration 
of skin (9%) and urticaria (4%), as 
summarized in table 2. The number of 
patients with skin complaints increased with 
the age of patients. Dry skin, pruritus and 
hair loss were seen more frequently with 
older age groups. On the other hand , yellow 
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Table 1: Distribution of patients as per age 
groups 
 

 

 

discoloration of skin, puffy oedema of face, 
hands and/or feet and decreased sweating 
were more common cutaneous complaints 
with the younger age groups, as summarized 
in table 2. 
Cutaneous signs: The most common 
cutaneous sign was xerosis (67%), followed 
by altered skin texture (47%), 
hyperpigmentation (46%), keratoderma 
(28%), carotenemia (8%), periungual 
telangiectasia (2%). Altered skin texture, 
xerosis , keratoderma and carotenemia were 
seen more commonly in the older age group 
41-60 years. But hyperpigmentation, 
especially melasma and diffuse 
pigmentation were seen more frequently in 
the age group of 21-40 years. The 
commonest skin finding seen in the 
youngest age group <20 years was also 
hyperpigmentation especially diffuse, 
followed by xerosis and altered skin texture, 
as shown in table 3 and figures 1 and 2. 
Nail signs: The commonest nail changes 
were brittle nails (7%) (Figure 3A) followed 
by loss of cuticle (4%), periungual 
telangiectasia (2%), onycholysis (1%), 
vertical striations (1%). The nail changes 
were seen more in the older age group 41-60 
years. No patient in the age groups <20 and  
summarized in table 4. 60 years showed any 
nail abnormality, as as summarized in table 
4. 
Hair signs: The most common hair finding 
was diffuse loss of hair, seen in 52% of 

patients (figure 3B), followed by coarse 
scalp hair (35%). diffuse hair loss along with 
coarse scalp hair (25%), alopecia universalis 
(1%) (Figure 3C), as shown in table 5. Other 
associated cutaneous and non-cutaneous 
diseases are shown in tables 6, 7 & figure 4. 
 

Discussion: 
Hypothyroidism is a common endocrine 
disorder which affects people of both sexes 
and all ages and may be overt or 
subclinical1. At one extreme are patients 
who have few symptoms and signs of 
hypothyroidism and at the other extreme are 
those with myxedema coma.11 In addition to 
various non-cutaneous symptoms and signs 
of hypothyroidism, presence of cutaneous 
changes may sometimes be the single most 
important factor in a patient’s decision to 
seek medical attention.12 So this prospective 
clinical study was undertaken to assess the 
cutaneous manifestations of hypothyroidism. 
The mean age of patients was 37.8 years, 
which corresponds with other studies: 39.15 
years13 and 33.5 years.14 The maximum 
number of patients were in the age group of 
41-50 years (30%), similar to other studies.15 
Though our study clearly showed an 
increasing trend of hypothyroidism with 
growing age, similar to other observations;16 
yet only one patient in age group >60 years 
could be because less number of elderly 
patients are brought to hospital, and their 
complaints are thought to be due to senile 
changes.17 Females predominated in our 
study, 94 females and 6 males, with female 
to male ratio of approximately 15:1, slightly 
higher than other studies.14,15 The female 
preponderance may be due to increased 
association of autoimmune disorders 
including autoimmune thyroiditis in 
females. The most common cutaneous 
complaints were dry skin   (65%),   followed 
by hair loss (48%), puffy oedema of face, 
hands and   feet   (37%),       pruritus  (18%),  

Distribution of patients as per Age Groups 
Age groups (years) No: of patients 
<10 2 
11-20 7 
21-30 22 
31-40 23 
41-50 30 
51-60 15 
>60 1 
Total  100 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2: Cutaneous symptoms in each 
 

Cutaneous symptoms in each Age Group

Symptom <20 yrs*

Dry skin 2 (22.2)

Decrease 
sweating 

3 (33.3)

Yellow skin 3 (33.3)

Puffy oedema 4 (44.4)

Purpura 1 (1.11)

Delayed wound 
healing 

1 (1.11)

Brittle nails 0 (0)

Onycholysis 0 (0)

Hair loss 4 (4.4)

Coarse scalp hair 1 (1.11)

Urticaria  0 (0)

Pruritus  1 (1.11)

*Figures in parenthesis 
#Some patients had more than one symptom

 

 

Figure 1: Clinical photograph showing xerosis (A), icthyosis (B), and carotenemia (C).

 

Figure 2: Clinical photograph of keratoderma feet (A) and hands (B, C).

 

 

 

Cutaneous symptoms in each Age Group 

Cutaneous symptoms in each Age Group 

<20 yrs* 21-40 yrs 41-60 yrs >60 yrs Total #

2 (22.2) 26 (57.7) 35 (77.7) 1 (100) 65 

3 (33.3) 2 (4.45) 6 (13.34) 0 (0) 11 

3 (33.3) 3 (6.67) 3 (6.67) 0 (0) 9 

4 (44.4) 14 (31.12) 19 (42.23) 0 (0) 37 

1 (1.11) 5 (11.12) 1 (2.23) 0 (0) 7 

1 (1.11) 6 (13.34) 4 (8.89) 0 (0) 11 

0 (0) 1 (2.23) 1 (2.23) 0 (0) 2 

(0) 1 (2.23) 0 (0) 0 (0) 1 

4 (4.4) 19 (42.23) 24(53.34) 1 (100) 48 

1 (1.11) 6 (13.34) 4 (8.89) 0 (0) 11 

0 (0) 1 (2.23) 3 (6.67) 0 (0) 4 

1 (1.11) 6 (13.34) 10 (22.3) 1 (100) 18 

*Figures in parenthesis are percentages 
#Some patients had more than one symptom 

Clinical photograph showing xerosis (A), icthyosis (B), and carotenemia (C).

Clinical photograph of keratoderma feet (A) and hands (B, C). 
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Total # 

 

 

 

 

 

 

 

 

Clinical photograph showing xerosis (A), icthyosis (B), and carotenemia (C). 
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Table 3: Cutaneous signs in each Age Group 

Cutaneous signs in each Age Group 
Signs # <20 yrs* 21-40 yrs 41-60 yrs >60 yrs Total  
Alteration in skin 
texture 

3 (33.3) 19 (42.2) 24 (53.3) 1 (100) 47 

Xerosis 3 (33.3) 28 (62.22) 36 (80) 0 (0) 67 
Keratoderma  1 (1.11) 10 (22.22) 17 (37.7) 0 (0) 28 
Carotenemia   0 (0) 3 (6.66) 5 (11.11) 0 (0) 8 
Hyperpigmentation 4 (4.44) 26 (57.7) 16 (35.5) 0 (0) 46 
a)melasma 1 (1.11) 13 (28.8) 3 (6.67) 0 (0) 17 
b)diffuse 2 (2.22) 7 (15.55) 4 (8.89) 0 (0) 13 
c)periocular 1 (1.11) 6 (13.34) 9 (20) 0 (0) 16 
Periungual 
telangiectasia 

0 (0) 1 (2.23) 1 (2.23) 0 (0) 2 

*Figures in parenthesis are percentages 
# Some patients had more than one symptom   

 

Table 4: Nail changes in each age group                 Table 5: Hair changes in each age group                                                                                                                             

Nail changes in each Age Group (years) 
Signs   # 21-40 41-60  Total 

Brittle nails 2 (4.44) 5 (11.11) 7 

Onycholysis  1 (2.22) 0 (0) 1 

Cuticle lost 2 (4.44) 2 (4.44) 4 

Periungual 
telangiectasia 

1 (2.22) 1 (2.22) 2 

Vertical 
striations 

0 (0) 1 (2.22) 1 

*Figures in parenthesis are percentages 
#Some patient had more than symptom 
 

 

 

Figure 3: Clinical photograph showing brittle nails (A), diffuse hair loss (B), and alopecia universalis (C). 

Hair changes in each Age Group (in years) 
Signs  <20  21-40  41-60  >60  Total  
Coarse 
 scalp hair 

3 
(33.33) 

12 
(26.6%) 

19 
(42.2%) 

1 
(100%) 

35 

Diffuse 
hair loss 

9 
(100%) 

22 
(48.8%) 

24 
(53.3%) 

1 
(100%) 

52 

Both 
coarse 
scalp hair 
& hair loss 

2 
(22.22%) 

9 
(20%) 

13 
(28.8%) 

1 
(100%) 

25 

Alopecia 
universalis 

0 
(0%) 

1 
(2.22%) 

0 
(0%) 

0 
(0%) 

1 

*Figures in parenthesis are percentages 
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decreased sweating (11%), delayed wound 
healing (11%), yellow discoloration of skin 
(9%) and urticaria (4%), observations 
similar to other studies.4,5,11,14,18,19 Dryness 
of skin is due to diminished eccrine and 
sebaceous gland activity and also because of 
decreased sweating due to cytological 
changes in the sweat glands in 
hypothyroidism.2 Hypothyroidism causes 
increase in number of telogen hair, 
explaining increased hair loss.20 Facial 
puffiness and non-pitting oedema of hands 
and feet is related to tissue infiltration with 
muco-polysaccharides predominantly in the 
papillary dermis around the vessels and 
appendages, and also increase in tissue 
sodium concentration with associated water 
retention.12 Pruritus can be explained by 
decreased activity of sweat glands, 
sebaceous glands and low epidermal sterol 
synthesis.21 Yellowish discoloration is 
caused by elevated serum and tissue 
carotene concentration due to block in the 
metabolic pathway from carotene to vitamin 
A. Urticaria can be explained on the basis of 
autoimmunity.22 
Pallor of the skin was seen in 50% patients, 
similar to other studies.11,16 This complexion 
is described as ‘strawberry and cream’ 
because general pallor is associated with 
erythema of cheeks. It develops as a normal 
response to decreased oxygen requirement 
and results in decrease in erythropoietin and 
erythropoiesis with a slight bone marrow 
hypoplasia.16 Another reason for pallor is 
cutaneous vasoconstriction11 and anaemia.12 
The most common cutaneous sign was 
xerosis (67%), followed by altered skin 
texture (47%), hyperpigmentation (46%), 
keratoderma (28%), carotenemia (8%), 
periungual telangiectasia (2%). These 
findings are similar to other studies.13 The 
number of patients with dry coarse skin was 
higher (67%), as compared to 16% in one 
study14 and lower as compared to 90% in the 
other23, but similar to other studies.11,18,19 

Dry, rough, cool, scaly skin can be 
explained by decreased cutaneous 
metabolism, reduced secretion of sweat and 
sebaceous glands, vasoconstriction, thinning 
of epidermis and hyperkeratosis of stratum 
corneum.11 The thinning of epidermis is of 
pituitary origin. Carotenemia is due to 
reduced conversion of β-carotene to vitamin 
A in liver and increased blood levels of 
carotene lead to accumulation of carotene in 
stratum corneum.4 The hyperpigmentation 
may be due to increased release of pituitary 
adrenocorticotropic hormone, compensating 
for the cortical insufficiency, secondary to 
severe long standing hypothyroidism.24,25 
Periungual telangiectasia is due to thinning 
of the epidermis and disturbed 
microvascular auto-regulatory mechanism in 
hypothyroid patients.26 
The commonest nail changes were brittle 
nails (7%) followed by loss of cuticle (4%), 
periungual telangiectasia (2%), onycholysis 
(1%), and longitudinal striations (1%); 
similar to other studies.5,11,13,23 The nail 
changes were seen more in the older age 
group 41-60 yrs, which can be attributed to 
decreased function of the nail matrix. 
The most common hair finding was diffuse 
loss of hair, seen in 52% patients, similar 
with other studies3,12,13,16, and higher 
compared to 9% in another study.14 Hair loss 
can be attributed to inhibition of initiation 
and duration of the actively growing phase 
of hair cycle. Hence the percentage of hair 
in telogen increases leading to telogen 
effluvium. Since the duration of anagen is 
also affected, the hair growth is slowed with 
decreased length.20 Coarse scalp hair was 
found in 35 patients (35%), similar to other 
studies3,11 and less as compared to 76% in 
one study. The reason for coarse, dry and 
brittle hair in our patients is due to 
diminished sebum secretion.9 A single male 
patient in the age group of 21-40 yrs had 
alopecia universalis. Association of alopecia 
totalis and alopecia areata with 
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hypothyroidism has been 
reported.3,4,12,13,25,26 This is due to 
autoimmunity associated with thyroid 
disorders, especially Hashimoto’s 
thyroiditis. Other associated cutaneous signs 
were allergic dermatitis in 2 patients, as dry 
skin of hypothyroidism is more predisposed 
to both allergic and irritant dermatitis. 
Hypertrichosis was seen in 3 patients, 
similar to other studies.12 Xanthelasma was 
seen in 3 patients, similar to other studies.13 
Biosynthesis of fatty acids and lipolysis is 
reduced. The changes in fat metabolism 
result in an increase in plasma lipid 
concentrations in hypothyroid patients. This 
increase in plasma cholesterol is largely 
accounted for by an increase in low density 
lipoprotein (LDL) cholesterol.16 
2 patients had discoid lupus erythematosus 
as an associated disease and 1 patient had 
polymorphic light eruption, as also reported 
in other studies.28,29 It is postulated that the 
link between thyroid disease and LE is 
based on a common genetic predisposition 
and abnormal T cell function.3 Seborrhoeic 
keratosis was seen in 2 patients. We found 1 
patient each of psoriasis, oral LP, acanthosis 
nigricans, vulval candidiasis. 2 patients had 
knuckle pads and 1 patient showed 
ecchymosis, associations reported in other 
studies also.3,6,30,31,32 Bruising may be 
explained due to altered dermal support to 
capillaries.12 

 

Conclusion 
Various symptoms and signs related to skin, 
hair and nails, such as altered skin texture, 
xerosis, keratoderma, non-pitting edema, 
hyper-pigmentation, diffuse hair loss, coarse 
hair and brittle nails, go undiagnosed and 
many a times are not evaluated properly. In 
our study, hypothyroidism was closely 
associated with such cutaneous changes. It is 
thus recommended to evaluate for various 
cutaneous symptoms and signs associated 
with hypothyroidism for its early detection 
and treatment. 
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