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Abstract 

The canine cognitive dysfunction syndrome is a chronic and progressive neurodegenerative disease that affects elderly dogs, 
leading to the emergence of anatomical and functional changes in the central nervous system and development of character-
istic behavioral clinical signs, such as memory loss, alteration of the sleep/wake cycle, decreased response to visual and audi-
tory stimuli and hygiene problems that affect the relationship between the animal and the tutor. Although there is no cure for 
this disease, early diagnosis and installation of treatment are fundamental to improving behavioral clinical signs, quality and 
increased life expectancy of geriatric dogs.  
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Introduction

The canine cognitive dysfunction syndrome is a chronic 
progressive neurodegenerative disease not associated with 
other conditions such as infections, metabolic disorders 
or neoplasms. The disease is characterized by behavioral 
changes, memory loss, hygiene problems, changes in the 
sleep/wake cycle and in the interaction of dogs with their 
tutors, being compared to Alzheimer’s disease in humans. 
The Alzheimer´s disease is a neurocognitive disturbance, 
being considered the most common cause of dementia in 
older humans [1,2].

The clinical signs of canine cognitive dysfunction 
syndrome are subtle in the early stages and tend to worsen 
with disease progression [3]. The dogs can get lost in familiar 
places, try to leave the wrong side of the door, can look 

fixedly at a location and walk compulsively way. The dogs can 
also have a change in the sleep cycle/wakefulness, sleeping 
more during the day and becoming more restless at night, 
and may cry, vocalize and scratch the floor [1]. The decreased 
in the locomotor activities and responses to auditory and 
visual stimuli may occur; dogs may fail to recognize their 
tutors, may experience confusion, separation anxiety, and 
aggression, appetite changes and defecating in inappropriate 
places [3,4].

The canine cognitive dysfunction syndrome is most 
common in dogs over the age of 8 years, affecting 14%-35% 
of the pet dog population [3]. There is no predisposition 
regarding the breed or size of the dogs, but a higher prevalence 
of the disease has been described in castrated animals of both 
sexes. It is believed that estrogen and testosterone may act 
as neuroprotectants, reducing the accumulation of β-amyloid 
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protein oligomers in neuronal tissue [5,6].

The pathophysiology of canine cognitive dysfunction 
syndrome involves ischemic and reperfusion lesions in the 
brain that produce free radicals of oxygen that cause oxidative 
damage and increase in monoamine oxidase activity, leading 
to short-term memory decline, changes in motor function, 
sleep cycle/wakefulness and anxiety [7]. 

However, as with Alzheimer’s Disease in humans, the 
main factor involved in the development of canine cognitive 
dysfunction syndrome is the alteration in the processing 
of amyloid precursor protein with the formation and 
accumulation of β-amyloid protein oligomers (degenerate 
axons and dendrites, astrocytes and glial cells around 
an amyloid nucleus). The presence of these β-amyloid 
protein can alter the activity of kinases and phosphatases 
leading to hyperphosphorylation of tau (microtubule-
stabilizing protein). The deposition of β-amyloid protein 
in the hippocampus and frontal cortex and in the wall of 
cerebral blood vessels (cerebral amyloid angiopathy mainly 
in the occipital cortex) leads to changes in vascular flow, 
periventricular hypoxia, neuronal degeneration, synaptic 
dysfunction [8] and depletion of excitatory neurotransmitters 
such as acetylcholine (involved in memory), dopamine 
(responsible for motor control), norepinephrine (responsible 
for warning and attention signals) and serotonin (involved in 
the control of mood and sleep) [9-11].

The neuronal compression by deposition of β-amyloid 
protein in the interstice causes neuronal death and loss 
of synapses, where the death of noradrenergic neurons 
causes decline in cognition [7]. The macroscopic structural 
consequences of all these processes are cerebral atrophy 
[12], ventricular dilatation and meninges calcification 
[13]. The decrease in the production of presynaptic and/or 
postsynaptic transmitters causes impairment of peripheral 
nervous system with decreased or motors reflexes and 
muscle atrophy [3,14].

The early diagnosis provides the installation of 
immediate treatment, promoting an increase in the quality 
of life, well-being and longevity of dogs. However, there are 
no currently specific diagnostic tests for canine cognitive 
dysfunction syndrome [3,4]. The diagnosis is realized 
through a combination of anamnesis, complete physical 
examination and complementary tests such as blood 
count, serum biochemistry, urinalysis, echocardiogram, 
electroencephalography and central nervous system 
magnetic resonance imaging [3,12,15,16].

The application of specific questions to the owner 
about the dog’s behavior, sleep/wakefulness status, activity 
level and orientation, memory, personality changes and 

disorientation are also important for establishing the 
diagnosis [3,15].

Definitive diagnosis can be obtained through magnetic 
resonance imaging [3,12] or post-mortem brain study, where 
is observed macroscopically cortical atrophy and ventricular 
dilatation. On the histopathological examination, deposition 
of aggregates of β-amyloid protein (senile plaques) can be 
found [1]. The use of plasma markers such as β-amyloid 
protein are under investigation and not used routinely [17].

The differential diagnosis of canine cognitive dysfunction 
syndrome should include the search for intracranial 
neoplasms, hepatic encephalopathy, hypothyroidism, 
cerebrovascular accident, anemia, heart disease and 
hypertension [18,19].

Since this disease has no cure, the goals of treatment are 
to improve the quality of life of dogs and the animal-tutor 
interaction. This can be achieved through mental and sensory 
stimulation, pharmacological therapy and nutritional 
supplementation [3,20,21].

Mental and sensory stimulation can be done by 
removing the furniture where the animal spends most of its 
time, greater supply in the number of water pots in the place 
of rest, placement of ramps to facilitate access to certain 
locations, and use of non-slip material, rugs or carpets 
in central environments and corridors that facilitate the 
orientation of the dog through tactile identification [20].

If the dog has problems related to sleep, it should be 
stimulated during the day with different activities, and at 
night, kept in a quiet place so that it can sleep. Whenever 
possible, short walks can be taken gradually in news places 
to the dogs, stimulating olfactory, auditory and visual 
exploration [20,22].

The pharmacological therapy aims to restore 
neurotransmitter concentrations and should be maintained 
until the end of the dog’s life [3,23]. The selegiline is a selective 
and irreversible inhibitor of monoamine oxidase B that 
increases levels of dopamine and others neurotransmitter 
catecholamines in the cortex and hippocampus, promoting 
improvement of clinical signs of canine cognitive dysfunction 
syndrome [24].

The pentoxifylline improves brain blood perfusion, has 
antithrombotic action and improves brain oxygenation, 
while melatonin can be used in the cases of sleep cycle/
wakefulness disorders [22]. 

The nicergoline, an antagonist of α-1 and α-2 adrenergic 
receptors, promotes increased cerebral blood flow and 
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increased production of dopamine and noradrenaline, 
improving the behavioral state of dogs [25].

The food supplementation with vitamins A, C and E, 
minerals such as selenium, flavonoids, carotenoids, α-lipoic 
acid, L-carnitine and omega-3; or the use of diets with high 
levels of omega-3 and therapeutic levels of L-carnitine are 
beneficial due to their antioxidant properties [21,26,27].

How not have cure for canine cognitive dysfunction 

syndrome, the tendency is that with the progression of the 
disease clinical signs will worsen. The impairment of the 
peripheral nervous system leads to decreased reflexes and 
muscle atrophy, causing some dogs to stop moving, and may 
develop complications such as pressure ulcers (Figure 1) 
and urinary disorders, which are also commonly observed 
in geriatric dogs [28]. In this way, it is essential educate the 
tutor about forms of treatment, prognosis and life expectancy 
of dogs affected [3].

A. Pressure ulcer in function of decreased in motors reflexes and muscle atrophy B. Wound evolution after three days of 
treatment with hydrocolloid absorbent self-adhesive dressing with calcium alginate.
Font: Errante, 2022.
Figure 1: Pressure ulcer in a 13-year-old male Poodle breed dog with canine cognitive dysfunction syndrome.

Considerations

The canine cognitive dysfunction syndrome is a chronic 
neurodegenerative disease that affects older dogs that causes 
anatomical and functional changes in the central nervous 
system and that lead to the emergence of characteristic 
behavioral clinical signs. The early diagnosis allows prompt 
treatment, delaying the development of clinical signs, that 
can affect the relationship between dogs with their tutors. 
The role of the veterinarian is fundamental in orientation 
of tutors on the need for early installation of different 
therapy modalities in search of improving the quality and life 
expectancy of geriatric dogs.
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