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ABSTRACT

Background: Primary canine hypothyroidism, an endocrine disorder that causes imbalances in the hypothalamus-pituitary-
thyroid axis, is a common cause of endocrine dermatoses, which frequently presents with opaque dry brittle hair. Tissue 
changes are also visible, such as myxedema, hyperkeratosis, epidermal atrophy, alopecia, and others. This paper describes 
the skin changes caused by primary hypothyroidism in a female dog before and after treatment with levothyroxine.
Case: This case study involved a 7-year-old Dalmatian bitch with a history of weight gain and changes such as rough 
dry brittle hair. For about a year, the dog also had also presented symmetrical erythematous and alopecia skin lesions in 
the regions of the hind limbs, lower back and tail, progressive lethargy and fatigue after exercise. A hemogram showed 
mild normocytic and normochromic regenerative anemia, as well as mild leukopenia and neutropenia. Biochemical tests 
revealed increased levels of creatinine, total cholesterol, and triglycerides. Skin biopsy revealed the presence of comedones 
in the epidermis and acanthosis and trichilemmal keratinization. Hormonal tests revealed high TSH and low free T

4
 and 

total T
4
 levels. A cervical ultrasound scan showed changes in the thyroid glands, with hypoechoic parenchyma, in addition 

to increased size of the right lobe, suggesting thyroiditis. Based on these exams, the patient was diagnosed with primary 
hypothyroidism, and treatment with levothyroxine was instituted.
Discussion: Around 90% of dogs with hypothyroidism show a decrease in total T

4
 and about 65-75% of them show an 

increase in TSH levels. In endocrinopathy, there is a decrease in the expression of T
3
 receptors in the keratinocytes and 

genes responsible for epidermal renewal. Also, molecules that affect epidermal differentiation bind to intracellular receptors 
belonging to the steroid/thyroid hormone superfamily. In this study, however, the application of the minimum levothyroxine 
dose restored the normal epidermal pattern for the species and the remaining parameters returned to normal. The hormone 
T

3
 acts in the differentiation of keratinocytes, a fact that, although not yet proven, is believed to be indirect and mediated 

by the epidermal growth factor or by the expression of the genes responsible for the renewal of the epidermis. Besides, 
some effects on the epidermis caused by deficiency of thyroid hormones may be due to secondary vitamin A deficiency, 
which is necessary for epithelial differentiation and binding epidermal growth factor (EGF) to the cell. Still, there is a 
theory that sex hormones also affect the differentiation of the epidermis, as studies show that deficiency causes effects 
similar to those caused by hypothyroidism. Some studies indicate the investigation of the relationship between secondary 
vitamin D deficiency and the increased cellularity of the epidermis of the spayed hypothyroid female rats. Additionally, 
the mechanism of the formation of hyperkeratosis in hypothyroidism is not yet elucidated. T

3
 is known to regulate keratin 

gene expression and perhaps also epidermal maturation, epithelial cycle, and normal keratin synthesis. The single treatment 
with levothyroxine in the female dog was effective in promoting the restoration of gene expression to T

3
 in keratinocytes.
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INTRODUCTION

Hypothyroidism, a common endocrine disor-
der in dogs, causes imbalances in the hypothalamic-
-pituitary-thyroid axis [3,12], affecting the synthesis of 
the hormones thyroxine (T

4
) and triiodothyronine (T

3
) 

[1]. This disease, which can be classified as primary, 
secondary, or tertiary [3,12], can lead to irreversible 
pathological changes in the thyroid gland, and even 
to congenital anomalies in the thyroid and/or pituitary 
glands [5]. This reduces the gene expression of cell 
receptors for the hormone T

3
 in keratinocytes, as well 

as in the genes responsible for epidermal renewal [4]. 
Therefore, clinical signs such as a matte, brittle and 
dry coat are common [13], and this disease is the main 
cause of endocrine dermatoses in dogs [4].

Dermatological changes caused by hypothyroi-
dism in animals must be taken into account by the 
veterinarian, since a decline in thyroid hormones keeps 
hair follicles in the telogen phase, that is, the resting 
phase [13]. Thus, tissue changes such as myxedema, 
hyperkeratosis, epidermal atrophy, alopecia, and chan-
ges in the composition of collagen and elastic fibers 
are characteristic of this endocrinopathy [4].

There are various treatments for hypothyroi-
dism, one of the most common ones being the synthetic 
hormone levothyroxine (LT

4
), which can be used in 

combination with triiodothyronine or alone [15]. This 
paper reports on the dermatological changes observed 
in a case of canine hypothyroidism before and after the 
use of levothyroxine, highlighting the effectiveness 
of using solely this synthetic hormone in low doses.

CASE

A 7-year-old spayed Dalmatian bitch weighing 
36 kg was treated at the Bom Pra Cachorro Veterinary 
Clinic in Fortaleza, Ceará. The patient had a history of 
weight gain, skin changes, progressive lethargy, and 
exercise fatigue that had lasted for about 1 year. A 
physical examination revealed a rough brittle lacklus-
ter coat, in addition to symmetrical erythematous and 
alopecia skin lesions in the cervical region (Figure 1A), 
hind limbs, lower back and tail (Figure 1B). Her body 
temperature was within the physiological (38.2ºC), 
her mucous membranes were pink and moist, and her 
capillary filling time was normal for the species (< 2 s).

Hematological exams revealed mild normocytic 
and normochromic regenerative anemia, as well as mild 
leukopenia and neutropenia. Biochemical tests indicated 

increased creatinine (2.1 mg/dL), total cholesterol (528 
mg/dL), and triglycerides (202 mg/dL) levels, while the 
other analytes (alkaline phosphatase, ALT, and urea) 
were considered normal. Upon suspicion of hypothyroi-
dism, a cervical ultrasound scan was performed, which 
revealed changes in the right (Figure 1C) and left (Figure 
1D) thyroid glands. These glands presented hypoechoic 
parenchyma, the right lobe being enlarged, suggesting 
thyroiditis, in addition to the presence of 2 oval hypo-
echoic structures with irregular contours. A biopsy of 
skin lesions revealed trichilemmal keratinization (Figure 
2A) and the presence of comedones and acanthosis in 
the epidermis (Figure 2B). Hormonal tests indicated an 
increase in TSH (0.65 ng/mL) and a decrease in free T

4
 

(0.11 ng/mL) and total T
4
 (0.44 ng/mL). These findings 

confirmed the clinical suspicion of primary hypothyroi-
dism, and treatment was started with a minimal dose 
of levothyroxine (Puran T4®)1 [0.913 mg, every 12 h].

DISCUSSION

Given that hypothyroidism is confirmed by 
hormonal tests [10], the endocrine disorder in the ca-
nine patient was confirmed based on high TSH levels 
and low free T

4
 and total T

4
 levels. Approximately 90% 

of dogs with hypothyroidism show a decrease in total 
T

4
, while 65-75% of them show an increase in TSH 

concentration, serving as important hormonal markers 
for the identification of primary hypothyroidism [10].

In hypothyroidism, there is a decrease in the 
expression of T

3
 cell receptors in keratinocytes and of 

genes responsible for the renewal of the epidermis. 
This condition drastically affects the differentiation of 
the individual’ s keratinocytes, since the molecules es-
sential for epidermal differentiation, such as retinoids, 
vitamin D, and T

3
 hormone, bind to such intracellular 

receptors, which belong to the steroid-thyroid hormone 
superfamily [4]. Due to the reduction of gene expres-
sion for the formation of receptors, fewer connections 
are formed between these molecules and the receptors, 
impairing the differentiation of keratinocytes. After 
hormonal treatment with a minimal dose of levothyro-
xine (Puran T4®), the epidermal pattern was restored, 
revealing normalization of the cutaneous structures, as 
indicated by the histopathological findings.

This effect is explained by the fact the hormone 
T

3
 acts in the differentiation of keratinocytes, and that 

this action is believed to be indirect and mediated by 
the epidermal growth factor (EGF) or by the expression 
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of genes responsible for epidermal renewal [6,7]. Both 
hyperthyroidism and hypothyroidism cause changes 
in the epidermis, and the signs they cause are more 
evident in the concentration of thyroid hormones in 
hypothyroidism. Also, increased loss of skin elasticity 
and hair are observed in hypothyroidism [9], both of 
which were present in the patient in the reported case.

Another factor that could aggravate clinical 
signs would be vitamin A deficiency, since it seems 
to be related to the cutaneous effects caused by hypo-
thyroidism. This vitamin is necessary for epithelial 
differentiation and binding of EGF to the cell [4]. It is 
known that the molecules that affect epidermal diffe-
rentiation bind to intracellular receptors of the steroid-

-thyroid hormone superfamily, regulating keratinocyte 
differentiation and gene transcription [14]. In the case 
in question, the correlation between dermatopathy and 
vitamin A deficiency could not be determined because 
it was not measured in biochemical tests. However, 
the possibility of such a correlation is described in the 
literature. In view of the interrelation between hormo-
nes and other molecules in the skin, possible causes of 
secondary vitamin A deficiency should be considered, 
since they may lead to changes in the conversion of 
the corneal layer [2,11].

It is believed that sex hormones also affect 
epidermal differentiation, since their deficiency has 
caused effects similar to those of hypothyroidism in 

Figure 1. A 7-year-old spayed Dalmatian bitch with primary hypothyroidism.   Erythematous and alopecic skin lesions in the scapular (A) and low back, 
tail and hindlimb regions (B). Cervical ultrasound scans showed hypoechoic content in the right (C) and left (D) thyroid glands, with an increase in size 
and the presence of irregular shaped oval structures in the right thyroid.
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other studies [4]. Thus, we can understand that the per-
formance of ovarian salpingohysterectomy in females 
can cause dermatological changes, since spayed and 
neutered animals will undergo a sudden decrease in 
the concentration of sex hormones due to the removal 
of their gonads.

The association of hypothyroidism with neute-
ring was evaluated experimentally in a murine model, 
in which changes in the epidermis of spayed female 
rats with hypothyroidism were compared with heal-
thy spayed female rats [4]. The study concluded that 
neutering associated with hypothyroidism reduces the 
synthesis of vitamin D3 (1,25-dihydroxyvitamin D3), 
which is necessary to inhibit proliferation and stimulate 
differentiation of keratinocytes [4], thus controlling 
epithelial function. We therefore assumed that the der-
matological signs exhibited by the patient were caused 
by an endocrinopathy, and that the patient’s previous 

spaying acted as an agonist. For a better understanding 
of the case, a dosage of vitamin D3 would be necessary, 
which was not applied in this study.

It is known that the hormone T
3
 directly regu-

lates the expression of keratin genes [8], and probably 
also epidermal maturation, the epithelial cycle, and the 
normal synthesis of keratins. However, the mechanism 
of the pathogenesis of hyperkeratosis in hypothyroi-
dism has yet to be elucidated.

This paper reported skin changes caused by 
canine primary hypothyroidism, in which the female 
dog showed clinical improvement after treatment 
with levothyroxine. The normalization of epidermal 
structures after hormonal therapy implies the restitu-
tion of gene expression of the hormone T

3
 at the level 

of keratinocytes. The histopathological evaluation 
of skin lesions via biopsy, the hormonal dosage, and 
ultrasound scanning of the thyroid glands are auxiliary 

Figure 2. Histopathology of skin biopsy of a 7-year-old spayed Dalmatian bitch with primary hypothyroidism before treatment, revealing: A- Trichilem-
mal keratinization and vacuolization of the piloerector muscle [HE; 10x], and B- Comedones and acanthosis in the epidermis [HE; 20x]. After 5 months 
of treatment with a minimal dose of levothyroxine, a new biopsy revealed normalization of the epidermal structures C- [HE; 10x] & D- [HE; 20x].
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methods for the diagnosis of primary hypothyroidism 
and should be considered in clinical cases with cuta-
neous signs of endocrinopathies.
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