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ABSTRACT
Introduction: Thyroid hormones are instrumental in regulating the health and appearance of skin and when the thyroid
gland becomes underactive or overactive, a variety of skin problems result. These dermatologic manifestations may
occur secondary to the abnormal thyroid hormone levels or due to the presence of thyroid autoantibodies that interact
with skin components. Aims: The present study was designed to ascertain the varied cutaneous manifestations of
hyperthyroidism. Methods: This was a hospital based cross sectional study conducted over a period of one year. A total
of forty diagnosed cases of hyperthyroidism constituted the subject material for the study and were evaluated for the
presence of any cutaneous manifestation. Results: In our study group of 40 patients, the predominant cutaneous
symptom was increased sweating (80%), followed by heat intolerance (42.5%). The predominant cutaneous sign in
hyperthyroid patients was increased skin temperature, noticed in 47.5% of patients. This was followed by soft, smooth and
velvety skin (37.5%), palmar erythema (35%), fine thin hair (22.5%) and hyperpigmentation (10%). Conclusions: The
interaction between thyroid gland and skin is very complex. So, dermatologists need to be cognizant of the ways in
which these two organs interact.
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INTRODUCTION
Endocrine disorders may occasionally present with
cutaneous manifestations. Thyroid disorders have a
high prevalence in medical practice and are associated
with a wide range of diseases with which they may or
may not share the etiological factors. One of the organs
which best shows this wide range of clinical signs is the
skin [1]. In thyroid diseases, many symptoms arise on
the skin and most of these symptoms disappear with
the treatment of thyroid disease.
Some dermatological skin findings and diseases may
be the first symptoms of thyroid diseases. Since most
of these cutaneous manifestations of thyroid disorders
are nonspecific, these do not allow diagnosis without
the estimation of endocrine function [2].

There is a very limited data available in literature
regarding the cutaneous changes associated with
hyperthyroidism. So, the present study was designed
to ascertain the varied cutaneous manifestations of
hyperthyroidism.

METHODS
This study was a hospital based cross-sectional
clinical study conducted in collaboration with the
endocrinology division of SMHS Hospital (associated
teaching hospital of Government Medical College
Srinagar). The present study was conducted over
a period of six months from February 2010 to July
2010. A total of forty consecutively diagnosed cases of
hyperthyroidism were included in the present study.
There was no age limit for inclusion in the study. The
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diagnostic criteria for hyperthyroidism were:
a) Clinical manifestations of hyperthyroidism
b) Depressed or negligible TSH levels
c) Elevated serum T3 and T4 levels.
Diagnosis of hyperthyroidism was made by a suppressive
TSH level in blood. Levels of T3 and T4 were also
measured in blood and if one of both were elevated,
the diagnosis was confirmed.
These patients were evaluated for the presence of any
cutaneous manifestation. A detailed medical history
pertaining to hyperthyroidism was elicited in each case
with particular reference to the cutaneous complaints
including duration, history of evolution and progression.
An informed consent was taken from each patient,
after which a general physical examination, systemic
examination and a detailed dermatological examination
was carried out and the relevant details recorded and
tabulated. Apart from routine laboratory investigations,
thyroid function tests (TSH, T3 and T4) were done by
electro-chemiluminesense assay (ECLIA). Statistical
analysis of the data was performed by appropriate
statistical methods using Statistical Package for Social
Sciences (SPSS Version 17) and inferences were drawn.
Ethics
This study was performed on human subjects; thus,
all patients were aware of the presence of the study
and they were fully informed about the drug and its
side-effects.

RESULTS
A total of 40 hyperthyroid patients were included in
the study. Age range, mean age, male/female ratio and
type of hyperthyroidism is depicted in (Table 1). The
medical complaints in the history in our study group
are depicted in (Table 2). The most common cutaneous
symptom was increased sweating, complained by a
total of 32 (80%) patients. This was followed by heat
intolerance, reported by 17 (42.5%) patients. Diffuse
alopecia was complained by a total of 14 (35%) patients
and hyperpigmentation by 6 (15%) patients. Fast nail
growth and fine thin hair were reported as a cutaneous
symptom by 5 (12.5%) patients each. Soft and friable
nails were noticed by just 1 (2.5%) patient. Alopecia
areata was reported by 2 (5%) patients. Most of these
patients had more than one cutaneous symptom
(Table 3). We noticed 5 (12.5%) hyperthyroid patients,
who had no cutaneous symptom as such.

The predominant cutaneous sign in hyperthyroid
patients was increased skin temperature, noticed in
19 (47.5%) patients. This was followed by soft, smooth
velvety skin, which was seen in 15 (37.5%) patients.
Palmar erythema (Fig. 1), was noticed as a cutaneous
sign in 14 (35%) patients, while as hyperpigmentation
in 4 (10%) hyperthyroid patients. The least common
cutaneous sign was facial flushing, seen in only 2 (5%)
patients. We did not observe pretibial myxedema in any
patient. There were 9 (22.5%) hyperthyroid patients
with no cutaneous signs on examination. The cutaneous
signs in our patients are tabulated in (Table 4).
Table 1: Age range, mean age, male/female ratio and type of
hyperthyroidism
Age
Mean age
Male/
Type of hyperthyroidism
range
female (%)
ratio
16 to
50 years

31.9±7.43 years

1:4

Graves disease: 31 patients (77.5)
Toxic adenoma: 5 patients (12.5)
Toxic multinodular
goiter: 4 patients (10)

Table 2: Distribution of hyperthyroid patients as per clinical history
(N=40)
Clinical history*
No. of patients Percentage
Hyperactivity and irritability

5

12.50

Heat Intolerance and sweating

23

57.50

Palpitations

21

52.50

Weight loss

28

70.0

Increased appetite

12

30.0

Weakness and fatigue

13

32.5

Diarrhea

3

7.50

Insomnia and decreased concentration

3

7.50

*Some patients had more than one symptom in clinical history

Table 3: Cutaneous symptoms in hyperthyroid patients (N=40)
Cutaneous symptom*
No. of patients
Percentage
Heat intolerance

17

42.50

Increased sweating

32

80.0

Hyperpigmentation

6

15.0

Fast nail growth

5

12.50

Soft nails

1

2.50

Fine thin hair

5

12.50

Diffuse alopecia

14

35.0

Alopecia areata

2

5.0

*Some patients had more than one cutaneous symptom

Table 4: Cutaneous signs in hyperthyroid patients (N=40)
Cutaneous sign*
No. of patients
Percentage
Increased skin temperature

19

47.50

Palmar erythema

14

35.0

Facial flushing

2

5.0

Pretibial myxedema

0

0.0

Soft, smooth skin

15

37.5

Hyperpigmentation

4

10.0

*Some patients had more than one cutaneous sign
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The predominant finding on examination of hair was
fine thin hair with diffuse non-scarring alopecia (Fig. 2),
seen in a total of 9 (22.5%) patients. Alopecia areata
(Fig. 3) was noticed in just 2 (5%) patients. No hair
changes were noticed in 29 (72.5%) of our hyperthyroid
patients. Hair changes are depicted in (Table 5).

be attributed to increased cutaneous blood flow and
peripheral vasodilatation, which may also lead to the
commonly noticed facial flushing and palmar erythema
seen in hyperthyroid patients. Generalized hyperhidrosis
may be noted with a predilection for palms and soles.

In our study group, the predominant nail change was
fast nail growth, seen in 3 (7.5%) patients. Distal
onycholysis (Plummer’s nail) was not noticed in
any of our patients. The other associated cutaneous
diseases which we noticed in the patients in the
hyperthyroid group were vitiligo, acne vulgaris,
dermatitis herpetiformis, acropachy (Fig. 4) and
ephelides. The associated cutaneous diseases are
depicted in (Table 6).
Mean and median values of TSH, T3 and T4 in our
patients are shown in (Table 7).
In our study group, majority of the patients were
on antithyroid drugs, few of them were receiving
radioactive iodine and 2 patients were scheduled for
surgery for toxic thyroid nodules. Most of these patients
were lost to follow up, so the effect of various treatment
modalities over various cutaneous manifestations of
hyperthyroidism could not be ascertained.

Figure 1: Palmar erythema in a patient of hyperthyroidism.

DISCUSSION
The skin in hyperthyroidism is warm, moist and smooth,
bearing a resemblance to infantile skin. Warmth can
Table 5: Hair changes in hyperthyroid patients (N=40)
Hair changes
No. of patients
Percentage
Fine thin hair

9

22.5

Alopecia areata

2

5.0

Figure 2: Fine thin hair in a hyperthyroid female.

Table 6: Associated cutaneous diseases in hyperthyroid patients
(N=40)
Associated cutaneous disease
No. of patients
Vitiligo

1

Acne vulgaris

1

Dermatitis herpetiformis

1

Acropachy

1

Ephelides

1

Total

5

Table 7: Thyroid function status
Thyroid function status

Mean

Median

T3 (ng/ml)

2.89±1.10

2.77

T4 (mg/dl)

16.61±4.06

15.86

TSH (mIU/ml)

0.13±0.92

0.09

Thyroid function status

Figure 3: Alopecia areata in a female with hyperthyroidism.
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most commonly affected. Pathognomic radiographic
osseous changes are comprised of periosteal reaction of
a lamellar type paralleling the diaphysis and has been
described as “feathery”. The vast majority of cases are
associated with Grave’s disease.

Figure 4: Acropachy in a male with hyperthyroidism.

Scalp hair is soft and fine and sometimes accompanied
by diffuse, non-scarring alopecia [3]. Approximately
5% of patients may present with nail findings.
Characteristic, though not pathognomonic, is the
“Plummer’s nail” with a concave contour and distal
onycholysis. Hyperpigmentation may be seen in
a distribution resembling that seen in Addison’s
disease, and is particularly pronounced in darker skin
types [4]. Hyperpigmented eyelids have been described
(Jellinek’s sign).
Grave’s disease is characterized by the cutaneous
findings of hyperthyroidism in addition to
distinctive cutaneous features including pretibial
myxedema or dermopathy (0.5 to 4% of patients)
and acropachy (1%). Clinical presentation may vary
from a “peau d orange” appearance to the extensive
infiltration resembling elephantiasis verrucosa nostra.
Most often, lesions appear as bilateral asymmetric,
raised, firm plaques or nodules varying in color from
pink to purple-brown and sometimes accompanied
by woody induration [5].
Grave’s dermopathy occurs less frequently than
ophthalmopathy, and although it is usually seen to
occur with ophthalmopathy, it may occur alone [5].
The vast majority of patients with dermopathy have
Grave’s disease. Histologically, there is an accumulation
of hyaluronic acid in the dermis more so than in the
subcutis.
Thyroid acropachy is a triad consisting of distal
clubbing, soft tissue swelling of hands and feet, and
periosteal new bone formation. The first, second, and
fifth metacarpals, the proximal phalanges of hands, and
first metatarsal and proximal phalanges of feet are the

In our study group of 40 patients, there were
32 (80 %) females and just 8 (20 %) males. This was
in concordance with the observations made by Rai D
et al in their study, in which the percentage of females
was found to be 83% [6]. This observation of female
preponderance may be due to an increased association
of autoimmune disorders in females, autoimmunity
being an important cause of hyperthyroidism.
The most common cutaneous symptom in our
hyperthyroid patients was increased sweating, seen
in 80% of cases, followed by heat intolerance(42.5%).
Comparable results were obtained by Rai D et al
in their study. Hyperpigmentation was a cutaneous
symptom in 15% of patients. Hair changes reported
by our patients included fine thin hair (12.5%), diffuse
alopecia (35%) and alopecia areata (5%). These findings
were in contrast to the study by Rai D et al, in which
hair changes were reported by 64% of cases [6]. Nail
changes reported by our patients included fast nail
growth (12.5%) and soft nails (2.5%).
We observed that the most common cutaneous sign
in our hyperthyroid group of patients was increased
skin temperature, seen in 47.5% of cases, followed by
soft smooth skin (37.5%) and palmar erythema (35%).
Ideally skin temperature can be assessed by either a
wired skin electrode or a wireless skin temperature data
logger or a more sophisticated thermal imaging system.
Due to the non-availability of either of these in our
institution, we could not record the skin temperature
of the patients.
Hyperpigmentation was observed in 10% of hyperthyroid
patients. None of our patients had pretibial myxedema,
while as Leonhardt JM et al reported pretibial
myxedema to be present in 0.5-4% of patients of
Grave’s disease [7]. In our study, we observed that
the predominant finding on examination of hair in
hyperthyroid patients was fine thin hair (22.5%) and
alopecia areata, noticed in 5% of cases. In other study,
they noticed hair changes in just 2.6% of their cases
[8]. In our hyperthyroid group, we observed that the
predominant nail change was fast nail growth, seen in
7.5% of our cases. Distal onycholysis (Plummer’s nail)
was not noticed in any of our patients whereas in some
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studies, nail changes were noticed in 5% of the cases
[9]. We noticed acropachy in 1 patient (2.5%), while
as some studies have reported acropachy to be present
in 0.1-1% of cases [7].
Associated cutaneous manifestations in our
hyperthyroid patients included vitiligo, seen in 1 patient
similar to other studies [10]. We found one patient of
hyperthyroidism with dermatitis herpetiformis as an
associated cutaneous diseases similar to that in other
studies [11,12].
We also found 1 hyperthyroid patient each with acne
vulgaris and ephelides. We believe that these findings
in our patients were coincidental.

CONCLUSIONS
We conclude that there definitely exists an association
between cutaneous signs and symptoms with
hyperthyroidism but this interrelationship is complex.
Advances in molecular and immunological studies have
heightened our understanding of the pathogenesis
of some of the aspects of these disorders, although
innumerable questions remain.
Limitations
• Our sample size was not large
• The complaints of the patients were subjective
• There was no follow up of our patients in order to
ascertain the effects of various antithyroid treatment
modalities on the cutaneous manifestations of
hyperthyroidism.
Suggestions
Cutaneous signs suggestive of hyperthyroid state
should be followed up by routine thyroid function
studies. Should the thyroid disease be classified as
autoimmune, the clinician should be vigilant for any of
the potential associated disorders for which the patient
may be at risk throughout the patient’s entire life.
Optimal management of the cutaneous manifestations
of hyperthyroidism relies on an understanding of their
pathophysiology, early recognition and treatment.

Statement of Human and Animal Rights
All procedures followed were in accordance with the
ethical standards of the responsible committee on
human experimentation (institutional and national)
and with the Helsinki Declaration of 1975, as revised
in 2008.
Statement of Informed Consent
Informed consent was obtained from all patients for
being included in the study.
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