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Summary 

 
  The common clinical aspects of the Cushing (hyperadrenocorticism) syndrome 
were: symmetrical alopecia, shineless fur, thin skin with reduced elasticity, abdominal ptosis, 
hyperpigmentation of the skin, cutaneous calcification and muscular atrophy. Polydipsia, 
polyuria and sometimes polyphagia were also noted. 

The biochemical profile revealed moderate hypercortisolemia (50.8±13.5), 
hyperglycemia (143.4±3.3 mg/dl), hypercholesterolemia (332.0±2.9 mg/dl), higher serum 
activity of the hepatic transaminases (AST=89,72±2,3 UI/L, ALT=93.26±2.6 UI/L) and of the 
alkaline phosphatase (378.0±3.8 UI/L). The high levels of alkaline phosphatase, associated 
with some clinical signs, represent an important element in establishing the paraclinical 
diagnosis of the hyperadrenocorticism syndrome. 

The echography revealed the hypertrophy of the adrenal glands (2.92x1.43 cm), 
and the necropsy showed diffuse calcifications of the adrenal glands, hepatomegaly and 
some splenic hematoma, all being a consequence of  glucocorticoids in excess.  

In dogs with hyperadrenocorticism syndrome, the histological lesions of the adrenal 
glands revealed metabolically active cells (large, intensely stained and with big nuclei), with 
lipid inclusions, precursors of the glucocorticoid hormones, and metabolically inactive cells 
(small, dark stained, with picnotic nuclei or rich in heterochromatin).    
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Cushing syndrome (hyperadrenocorticism) is the most important 

endocrinosis for dermatology. Even if the syndrome is systemic (complex), skin 
lesions are very often the main clinical signs, associated with a polyuro-polydipsic 
syndrome. Carlotti et all shows that Cushing syndrome is the most important 
endocrine skin disease, representing 2% from skin diseases (from which 1.5% is 
iatrogenous and 0.5% is spontaneous).  

 
Materials and methods 

 
The research was made on 14 clinical cases of different breeds and ages, 

which showed clinical signs of the Cushing syndrome (hyperadrenocorticism). 
The following biochemical blood parameters were determined: total cortisol 

by radioimmunoanalysis, the hepatic transaminases (aspartate aminotransferase – 
AST, alanine aminotransferase – ALT), alkaline phosphatase (ALP), glycemia 



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLI, 2008, TIMIŞOARA 
 

 137 

(GLU), and cholesterolemia (CHOL), with the semiautomatic biochemical analyzer 
(EOS 880 Plus). An ulterior echographic exam with Aquila Vet machine, with 
probes of 5-7.5 MHz revealed the structure and the dimensions of the adrenal 
glands; then followed the lesional aspects, both macro and microscopic, observed 
on 2 cases which died complications of the syndrome. 

 
Results and discussions 

 
 The clinical and lesional (macro and microscopic) aspects in dogs with 
Cushing syndrome are presented in figure 1, 2 and 3. 
 In dogs with hyperadrenocorticism syndrome (Cushing), the following 
aspects could be observed: symmetrical alopecia, shineless fur, thin skin with 
reduced elasticity, seborrheic dermatitis, abdominal distention with hypotonia of the 
abdominal muscles (abdominal ptosis) (figure 1 A, B), hyperpigmentation of the 
skin, subcutaneous ectopic calcifications and septic complications, muscular 
atrophy at the level of the head, thighs and legs (fig. 1 C, D). Cutaneous calcinosis, 
considered to be pathognomonic (2, 8) were encountered in 3 cases. Polydipsia, 
polyuria and sometimes polyphagia were also observed. 
 

 

 
Fig. 1. Clinical aspects observed in dogs with hyperadrenocorticism syndrome (A, 

B, D – muscular atrophy, abdominal distention, symmetrical alopecia, C – 
cutaneous calcifications) 

A B 

C D 
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 These signs represent the consequence of the excess in glucocorticoids, 
which determines the atrophy of the hair follicles and of the sebaceous glands, the 
mobilization of the bone calcium, the thinning of the blood vessels walls, the 
intensification of the hepatic gluconeogenesis due to the amino acids, and the 
immunodepression.  

The macroscopic lesions observed in dogs with Cushing syndrome were: 
hypertrophy of the adrenal glands, with diffuse calcifications (fig. 2 A, B, 3 A), 
hepatomegaly (fig. 2 C), and splenic hematoma (fig. 2 D) 

The hypertrophy of the adrenal glands is the consequence of the 
stimulation of the cells that secrete clucocorticoids from the fasciculated zone, 
under the action of the adrenocorticotropic hormone (ACTH) secreted by the 
pituitary gland, or hypophysis.  

 

 

 
Fig. 2. Macroscopic lesional aspects observed on dogs with hyperadrenocorticism 
syndrome (A, B – hypertrophy of the corticoadrenal gland, C – hepatomegaly, D – 

splenic hematoma) 
 
 

A B 

C D 
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Fig. 3. Macroscopic and histopathological lesions of the adrenal gland in dogs with 
hyperadrenocorticism syndrome (HEA x 200) (A, D – adrenal calcification, B, C – 

big, metabolically active cells and small metabolically inactive cells) 
 

The excess of glucocorticoids produces, in time, the mobilization of the 
bone calcium and the ectopic deposit in the soft tissues, including the adrenal 
gland, the intensification of the metabolic processes at the level of the liver, which 
leads to its hypertrophy and to the thinning of the blood vessels wall, this also 
leading to their breaking and to the apparition of hematomas (3, 5). 

 In dogs with Cushing syndrome, the histological lesions of the adrenal 
glands reveal metabolically active cells (large, intensely colored, and with big 
nuclei) with lipid inclusions, precursors of the glucocorticoid hormones. This is a 
response to the increased secretion of ACHT at the level of the hypophysis. There 
could also be noted the metabolically inactive cells (small, dark colored, with 
picnotic nuclei or rich in heterochromatin) as a consequence of the prolonged 
secretion of ACHT and negative feed-back (figure 3, B, C). Diffuse calcifications 
could also be observed (figure 3, A, D). 

The echographic images of the adrenal glands and of the liver are 
presented in figure 4. The hypertrophy of the adrenal gland can easily be noticed 
(figure 4 A, B), its dimensions being of 2.91x1.43 cm; the hepatic congestion (figure 
4 D), the hepatomegaly (figure 4 C, D) and the angiocholitis (figure 4 C) are also 
shown.  

 

B 

C D 

A 
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Fig. 4. Echographic images of the adrenal glands and of the liver in dogs with 
hyperadrenocorticism syndrome (A,B – hypertrophy of the adrenal gland, C,D – 

hepatomegaly, hepatic congestion) 
 
The results of the biochemical blood exam are presented in table 1. 
  

Table 1. 
The results of the biochemical blood test in dogs with hyperadrenocorticism 

syndrome  
 

Biochemical 
blood 

parameter 
Cortizol GLU CHOL ALP AST ALT 

Unit of 
measurement ng/dl mg/dl mg/dl UI/L UI/L UI/L 

Average 
reference 

values 
20.0-45.0 61.9-

108.3 
115.6-
253.7 

10.6-
100.7 8.9-48.5 8.2-57.3 

Obtained 
average values  50.8±13.5 143.4±3.3 332.0±2.9 378.0±3.8 89.72±2.3 93.26±2.6 

 

A B 

C D 
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In comparison with the average reference values, the biochemical blood 
test revealed increased cortisolemia (50.8±13.5), glycemia(143.4±3.3 mg/dl), 
cholesterolemia (332.0±2.9 mg/dl), alkaline phosphatase (378.0±3.8 UI/L) and 
hepatic  transaminases (AST=89.72±2.3 UI/L and ALT=93.26±2.6 UI/L). 
Hypercholesterolemia and moderate hyperglycemia are directly influenced by the 
level of cortisole secreted by the corticoadrenal glands. At the same time, 
increased glycemia supposes a different diagnosis than the one for the sugar 
diabetes; in the case of the Cushing syndrome, the cortisole intensifies the hepatic 
gluconeogenesis, starting from the amino acids, which explains the hepatic 
congestion, the hepatomegaly and the increased serum activity of the hepatic 
transaminases (2, 3, 5). 

The alkaline phosphatase is an important parameter for diagnosis, the 
enzyme being sensible to the increased levels of cortisole. Still, the alkaline 
phosphatase functions at the biliar pole of the hepatocite, being influenced by the 
diseases that appear at this level. For this reason, 2 different situations arose:  

a. the increase of the serum value of the alkaline phosphatase, associated 
with values within the physiological limits of the hepatic transaminases, implies 
obligatory additional investigations for the diagnosis of the hyperadrenocorticism 
syndrome. 

b.  the increase of the serum values of the hepatic transaminases, without 
a significant increase of the alkaline phosphatase, excludes, at least for the time 
being, the hyperadrenocorticism syndrome; without any other clinical signs, the 
animal will be kept under observation, with another evaluation to be made after 
three months, approximately.  
 

Conclusions 
 

 1. In 14 dogs, the common clinical signs of the Cushing 
(hyperadrenocorticism) syndrome were: symmetrical alopecia, thin skin with 
reduced elasticity, abdominal ptosis, hyperpigmentation of the skin, subcutaneous 
ectopic calcifications, and muscular atrophy of the skeletal muscles. Polydipsia, 
polyuria and sometimes polyphagia were also observed. 
 2. The echographic exam revealed the hypertrophy of the adrenal gland 
(2.91 x 1.43 cm), hepatic congestion and hepatomegaly, lesions that were later 
macroscopically observed. 

3. The histological exam of the adrenal glands showed metabolically active 
cells (large, intensely colored and with big nuclei), with lipid inclusions, precursors 
of the glucocorticoid hormones, and metabolically inactive cells (small, dark 
colored, with picnotic nuclei or rich in heterochromatin), as well as diffuse 
calcification areas.  

4. The biochemical blood test revealed moderate hypercortisolemia 
(50.8±13.5), hyperglycemia (143.4±3.3 mg/dl), hypercholesterolemia (332.0±2.9 



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLI, 2008, TIMIŞOARA 
 

 142  

mg/dl), increased alkaline phosphatase  (378.0±3.8 UI/L) and increased hepatic 
transaminases (AST=89.72±2.3 UI/L and ALT=93.26±2.6 UI/L).  
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