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___________________________________________________________________________ 

Abstract ; Dermatological diseases are the most frequent causes of veterinary 

appointments in the world. Hyperadrenocorticism is caused by the chronic excess of circulating 

endogenous or exogenous glucocorticoids, resulting in a set of physical and biochemical 

changes. Hypothyroidism is caused by imbalance in any part of the hypothalamic-pituitary-

thyroid axis. These endocrinopathies cause bilaterally symmetrical alopecia and other skin 

disorders. The aim of this study was a dog, male, Yorkshire breed, which the presence of chronic 

dermatological alterations was reported. In the physical examination, bilaterally symmetrical 

alopecia, bilateral otitis and pyoderma were observed. Complementary laboratory tests required 

were: microbiology, parasitology, serum biochemistry and histopathology of the skin. Among 

other findings, the histopathological findings showed alterations suggestive of hormonal 
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dermatosis: oto keratotic hyperkeratosis, sebaceous glands atrophy and hair follicles. The 

definitive diagnosis was obtained by combination of the complementary tests and clinical signs 

presented for the patient. So, it is clear the importance of using complementary laboratory tests 

such as histopathology and serum biochemistry combined with a correct clinical approach. 

Keywords: hormonal dermatosis, histopathology, endocrinopathies. 

Resumo: As doenças dermatológicas são as causas mais frequente de consultas 

veterinárias no mundo. O hiperadrenocorticismo é causado pelo excesso crônico de 

glicocorticoides endógenos ou exógenos circulante, tendo como resultado um conjunto de 

alterações físicas e bioquímicas. O hipotireoidismo é causado pelo desequilíbrio em qualquer 

parte do eixo hipotálamo-hipófise-tireoide. Essas endocrinopatias causam alopecia bilateral 

simétrica e outras alterações cutâneas. O objeto de estudo foi um cão, macho, raça Yorkshire, no 

qual foi relatada a presença de alterações dermatológicas crônicas. No exame físico foi 

observado alopecia simétrica bilateral, otite bilateral e piodermite. Foram solicitados exames 

complementares de microbiologia, parasitologia, bioquímica sérica e histopatológico de pele. 

Dentre outros achados, o histopatológico apresentou alterações sugestivas de dermatose 

hormonal: hiperqueratose otoqueratótica, atrofia de glândulas sebáceas e folículos pilosos. O 

diagnóstico definitivo se deu com a combinação dos exames complementares e dos sinais 

clínicos apresentados pelo paciente. Fica clara a importância da utilização de exames 

complementares laboratoriais como o histopatológico e bioquímica sérica combinados com uma 

abordagem clínica correta. 
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Introduction 

Dermatological diseases are the most 

frequent cause of veterinary appointment in 

the world. Among the appointments 

accomplished in hospitals and veterinary 

clinics, 20 to 75% of cases are related to  

 

 

dermatological disorders, which 8.6% are 

caused by endocrinopathies (CARDOSO et 

al., 2011; SCOTT & PARADIS, 1990; 

TEXEIRA et al., 2009). 

Hyperadrenocorticism (HAC) and 

hypothyroidism are among the most 
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frequently diagnosed endocrinopathies in 

middle-aged dogs and they cause 

dermatological problems in animals affected 

by these diseases. HAC is caused by chronic 

excess of circulating endogenous or 

exogenous glucocorticoids, resulting in a set 

of physical and biochemical changes 

(NELSON & COUTO, 2009).  

HAC usually has an insidious and 

progressive onset. Most owners interpret 

signs as a consequence of their pet's 

advanced age (HERRTAGE, 2004). 

Polyuria / polydipsia is the most common 

initial systemic signal and they may precede 

typical cutaneous changes of the disease in 

about 6 to 12 months (SCARAMPELLA, 

2011). Other frequent characteristics are 

polyphagia and distended abdomen. This 

last characteristic is due to fat distribution in 

various areas of the abdomen, 

hepatomegaly, increased urinary bladder and 

weakness of the abdominal muscles 

(NELSON & COUTO, 2009). 

The dermatological manifestations of 

canine HAC include alopecia, usually 

symmetrical and bilateral, head and 

extremities are usually spared. The hair left 

remains opaque and dry. Dog’s skin affected 

by HAC is thin, hypotonic, fragile, dry and 

little elastic. Phlebitis, comedones, 

cutaneous hyperpigmentation, pyoderma, 

dermal atrophy, secondary demodicisis and 

seborrhoea are observed (DOERR et al., 

2013; GRECO, 2007; SCARAMPELLA, 

2011). 

The diagnosis of HAC is based on 

clinical suspicion according to the history 

and clinical examination. For confirmation, 

routine laboratory tests are necessary, such 

as a hemogram, serum biochemistry, 

complete urinalysis and urine culture. 

Screening tests are essential components in 

the diagnosis of HAC, however, these 

should not be used alone but used to confirm 

the clinical suspicion of the veterinarian. 

Abdominal ultrasonography, 

histopathological skin biopsy, computed 

tomography and magnetic resonance 

imaging are also tests that aid in the 

confirmation of the diagnosis (ETTINGER 

& FELDMAN, 2010; NELSON & COUTO, 

2009). 

Hypothyroidism is caused by 

imbalance in any part of the hypothalamic-

pituitary-thyroid axis (MOONEY, 2011). It 

is classified as primary, secondary or tertiary 

of natural or iatrogenic occurrence 

(FERGUNSON, 2007; SCOTT-

MONCRIEFF, 2007). The main forms of 

primary hypothyroidism are autoimmune 

lymphocytic thyroiditis and idiopathic 

thyroid atrophy, both of them are very 
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common, about 50% of hypothyroidism 

cases are caused by lymphocytic thyroiditis 

(ETTINGER & FELDMAN, 2010; 

KEMPPAINEN & CLARK, 1994). 

The most common clinical signs of 

hypothyroidism are those related to 

decreased metabolism and skin disorders. 

Many dogs are prone to gain weight and 

some degree of mental retardation, lethargy, 

intolerance, or exercise aversion (NELSON 

& COUTO, 2009; SCOTT-MONCRIEFF, 

2007). 

Thyroid hormones are extremely 

important in maintaining cutaneous function, 

they play a regulatory role in epidermal 

differentiation, in part because of its effects 

on keratinocytes (DOSHI, BLYUMIN & 

KIMBALL, 2008). The main characteristic 

is non-inflammatory, non-itchy bilaterally 

symmetric alopecia, and tragic face 

associated with other cutaneous alterations 

(MÜNTENER et al., 2012; NELSON & 

COUTO, 2009; SCOTT et al., 2001). 

The most frequently measured thyroid 

hormones for the diagnosis of 

hypothyroidism are total T4 (TT4), total T3 

(TT3) and free T4 (fT4) (ETTINGER and 

FELDMAN, 2010). Thus, the present study 

aimed to describe the clinical-diagnostic 

approach of a case on hyperadrenocorticism 

associated with hypothyroidism in a dog. 

Materials and methods 

A canine, male, Yorkshire breed, 

named Theo, weighting 3.3 kg, aged 11 

years was attended on April 30, 2016 at the 

Clínica Veterinária Cães & Gatos in 

Fortaleza city, Ceará state.   

Anamnesis 

In the anamnesis the owner reported 

that the dog had a persistent skin 

dysfunction for at least two years. The 

animal was submitted to different treatments 

by veterinarians, but the treatment only had 

an effect at the beginning, but at the end of 

the treatment the skin problem came back 

again. Drugs used for treatment were 

shampoo based on chlorhexidine, benzoyl 

peroxide, miconazole and use of 

hypoallergenic feed. 

Physical exam 

On physical examination, the animal 

was alert, 38 ºC of body temperature, 

normohydrated and normocorated mucosa. 

Auscutation showed normal parameters. 

Abdominal distention was also observed. In 

the skin, bilaterally symmetrical alopecia 

was observed, dry and rough fur, presence of 

papules and pustules and bilateral otitis. 

Serum   biochemistry   (free   T4  and   basal 

cortisol), skin and fur scrapings for 

ectoparasite and fungal research, bacterial 

culture with antimicrobial susceptibility test 
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(TSA), dermatophyte and yeast culture and 

cutaneous biopsy of skin lesions were 

requested.  

The treatment initially instituted was 

cefovecin at a dose of 8 mg / kg as a single 

subcutaneous injection. After 

hyperadrenocorticism and hypothyroidism 

diagnosed, treatment instituited was 

levothyroxine at 11 mg / kg, BID, orally for 

60 days for hypothyroidism and trilostane at 

a dose of 3 mg / kg, SID, orally for 

hyperadrenocorticism. Treatment monitoring 

was performed three months after initiation 

of treatment. Then free T4, serum chemistry 

and basal cortisol tests were repeated. 

Results and discussions 

In the present case report it is 

observed that the dog presented in his 

anamnesis bilaterally alopecia, due to the 

opaque and dry, comedones and cutaneous 

hyperpigmentation, these findings 

corroborate with Scarampella (2011), which 

affirm that dogs with HAC present the same 

symptomatology. It should be noted that 

bilaterally alopecia and hyperpigmentation 

are also classic cutaneous manifestations of 

other endocrinopathies (SCARAMPELLA, 

2011; MÜNTENER, 2012). 

 Physical examination revealed 

bilateral otitis and dermatitis with crusts. In 

the bacterial culture examination the growth 

of Staphyloccocus coagulase negative 

sensitive to the following antibiotics: 

amoxicillin + clavulanic acid, azithromycin, 

cefepime, cephalexin, clindamycin, 

chloramphenicol, gentamicin, neomycin, 

rifampicin, sulfa + trimethoprim, 

tetracycline and tobramycin. On the other 

hand, the complementary tests performed for 

ectoparasites and fungi, dermatophyte fungi 

and yeast culture of the present study 

obtained negative results. These findings 

corroborate with data from the literature that 

canine hypothyroidism predisposes to 

recurrent bacterial infections in the skin, 

with pyoderma reported in 10-23% of cases. 

Secondary infections may also be observed 

in dogs with hyperadrenocorticism 

(SCARAMPELLA, 2011; SCOTT-

MONCRIEFF, 2007). 

 In the serum biochemistry, the value 

of fT4 was below the reference values (0.64 

ng / dL, reference values: 0.80 - 2.00 ng / 

dL) and baseline cortisol values presented a 

value of Reference values (85, 90 ng / ml, 

reference values: 10.0-40.0 ng / dL).  

The diagnosis of this case was 

performed with baseline cortisol 

measurement proving to be quite high 

concomitantly with presence of clinical 

signs compatible with HAC, Kooistra & 

Galac (2010) observed that the most 
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effective way to obtain a definitive diagnosis 

is to perform tests that assess pituitary-

adrenal axis function. Low-dose 

dexamethasone suppression test (0.01 mg / 

kg) is the screening test most used, 

collecting blood samples before and after 4 

and 8 hours of drug administration. 

Obtaining the definitive diagnosis of 

canine hypothyroidism is based on the 

history and clinical signs that are suggestive 

of the disease, and the results of the 

laboratory tests (CASTILLO, 2011). FT4 is 

the circulating thyroxine fraction that did not 

conjugate to plasma proteins (usually 0.1% 

of TT4). Therefore, the measurement of fT4 

provides an analysis of the hormone 

concentration available to the tissues. There 

is a high correlation between the clinical 

status of the animal and the amount of free 

T4 (DIXON, 2001; FERGUSON, 2007). 

The histopathological sections of the 

skin show irregular acanthosis with areas of 

orthokeratosis and parakeratosis that reaches 

the light of hair follicles forming keratin 

plugs (comedones) (figure 01-B and C). 

Atrophy of hair follicles and sebaceous 

glands (figure 01-A). The dermis is the site 

of discrete fibroplasia and inflammatory 

infiltrate distributed mainly in the superficial 

dermis, consisting of lymphocytes, plasma 

cells and macrophages, which also 

sometimes involve hair follicles (figure 01-

D).  

These histopathological findings are 

compatible with that described for hormonal 

dermatosis, as described by Scott et al. 

(2001). Hair follicle atrophy was observed in 

the study accomplished by Tsujio et al. 

(2008), where he studied thyroidectomized 

rats. Müntener et al. (2012) reported that 

sebaceous glands atrophy and the presence 

of comedones are histopathological findings 

of dogs affected by non-inflammatory 

alopecia, among them hyperadrenocorticism 

and hypothyroidism.  

The presence of classic clinical signs 

of symmetric bilateral alopecia and 

dermatological alterations combined with 

the results of the complementary tests of 

parasitology, microbiology, serum 

biochemistry and cutaneous biopsy 

culminated in the diagnosis of canine 

hyperadrenocorticism associated with 

hypothyroidism.  

The treatment of hypothyroidism aims 

to normalize the hypothalamic-pituitary-

thyroid axis and circulating T4 levels. For 

this, it is recommended the use of synthetic 

levothyroxine (NELSON & COUTO, 2009; 

CASTILLO, 2011). The recommended dose 

of levothyroxine is 11-22 μg / kg, 

administered once or twice daily, ideally to 
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start with the lowest dose and then gradually 

increase the dosage to reach the desired 

concentration, the dose used in dog patient 

of 11 mg / kg (CASTILLO, 2011; 

TVARIJONAVICIUTE, 2013). 

Trilostane is a competitive inhibitor of  

3-β-hydroxysteroid dehydrogenase, enzyme 

that mediates the conversion of 

pregnenolone to progesterone, consequently 

of its end products (cortisol, aldosterone and 

androstenedione) in adrenals. The 

recommended dose is 3-10 mg / kg / SID, in 

this case the option chosen was to start 

treatment with the lowest dose (GRECO, 

2007). 

 

 

Figure 01: Photomicrographs of the dog's skin biopsy. (A) Photomicrograph shows 

hair follicle (thick arrow) and endocrine glands (fine arrows) atrophy at 100X 

magnification. (B) Photomicrograph shows areas of ortho and parakeratodic 

hyperkeratosis that reaches the light of hair follicles forming keratin plugs at 200X 

magnification. (C) Photomicrography points hyperkeratosis (arrows) at 200X 

magnification. (D) Photomicrography points a dermis with discrete fibroplasia and 

inflammatory infiltrate distributed mainly in the main dermis, consisting of 

lymphocytes, plasma cells and macrophages.   
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Due to the presence of secondary 

infection, treatment with cefovecin at the dose of 

3 mg / kg was instituted, this antibiotic was 

chosen because of the results of the 

antimicrobial sensitivity test and the 

convenience of being used in a single dose.  

Conclusion 

It can be concluded that canine 

hyperadrenocorticism may be associated 

with hypothyroidism, and the diagnosis of 

these diseases is difficult due to similarities 

in dermatological clinical signs present in 

both pathologies. Therefore, it is necessary 

to use a detailed clinical-diagnostic approach 

using devices such as biochemical, 

histopathological and parasitological tests.  
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