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ABSTRACT 

 
Generalised epileptic seizures and syncope are two syndromes with similar clinical manifestation and their 
differentiation can be quite challenging. The aim of this review is to use an evidence-based approach in 
differentiating these two syndromes through the comprehension of the pathophysiological mechanisms 
involved and their clinical signs. Both syndromes affect regions of the forebrain and consciousness level, 
although, different mechanisms are involved. Syncope is a paroxysmal event secondary to a short-term 
decrease in cerebral perfusion, oxygenation or essential nutrients delivery. Generalised epileptic seizure 
activity is defined as the clinical manifestation of transient paroxysmal disturbances in brain function 
secondary to an imbalance between excitatory and inhibitory neurotransmitters. Clinical criteria, including 
precipitating events, clinical signs preceding, during and following the episodes and event duration, can be 
used to differentiate the two syndromes. Although these criteria might be useful for the practitioner, definite 
conclusions should be precluded due to the lack of original research articles and weak evidence on this specific 
field. 
 
Application: The review might be a useful tool for the general practitioner and clinical scientist as it will aid 
towards the differentiation of two syndromes, i.e. generalised epileptic seizures and syncope, with similar 
clinical presentation. 
 

INTRODUCTION 

 
Generalised epileptic seizures and syncope are two syndromes with similar clinical manifestation and their 

differentiation can be quite challenging. The aim of this review is to provide the clinician with general 

guidelines on how to differentiate these two syndromes through comprehension of the syndromes’ 

pathophysiology mechanisms and clinical signs. 

 

Syncope is defined as a sudden, transient loss of consciousness and postural tone, originating from a short-

term interruption of blood perfusion, oxygenation or delivery of essential nutrients to the brain. It is 

characterised by sudden onset, short duration, and spontaneous recovery (Davidow et al., 2001, Folino 2005, 

Moya et al., 2009). A dog presented with syncope usually collapses suddenly and may experience transient 

myoclonus or tonic spasms. Micturition and vocalisation may also occur. Pre-syncope is defined as a shorter 

and/or milder cerebral offence in which the animal does not lose consciousness completely, but may manifest 

incoordination or hind limb weakness (Wa, 2007). A more severe presentation of syncope can lead to the 

occurrence of brief tonic-clonic activity (hypoxic convulsive syncope) and results from a diffuse cerebral 

hypoperfusion, secondary to severe hypotension, cardiac arrhythmia or asystole (Wa, 2007, Lewis et al., 1999). 

 

Generalised epileptic seizures are defined as transient, paroxysmal changes in neurological status or 

behaviour, secondary to abnormal activity of the cerebral neurons (March, 1998, Podell, 1996). Seizures can 

affect sensory, motor, and autonomic functions as well as consciousness, cognition and behaviour. This 

syndrome might initially occur when the animal’s level of activity is low (e.g. during sleep). Generalised 

seizures consist of three sequential phases: pre-ictus (prodrome and aura), ictus, and post-ictus (Berendt et al., 

1999). During the pre-ictus, prodromal signs are first seen as subtle manifestations preceding a seizure event 

and last for minutes, hours or even days or weeks. The prodromal signs consist of behavioural changes and, 

usually, are not noticed by the owners. The prodrome is followed by the aura, which represents the onset of 

the seizure (Berendt et al., 1999). During this phase, atypical behaviour and autonomic signs are common 
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presentations, including pacing, licking, hiding, attention-seeking, hypersalivation and vomiting. It is followed 

by the true seizure phase, ictus, which is the most visually impressive event to the owners. Ictus is generally 

manifested by a loss of consciousness, involuntary muscle movements and tonic-clonic activity and its usual 

duration ranges from 1 to 3 minutes. On the last stage, post-ictus, unusual behaviour such as disorientation, 

restlessness, and aggression as well as blindness may be present and can last from seconds to days (March, 

1998, Podell, 1996). 

 

Differentiation of these two syndromes can be quite a challenging process in daily clinical practice (Barnett et 

al., 2010). They share several clinical features and both are sudden and shocking events to the owners. A 

thorough anamnesis is the first step into distinguishing the two episodes. The precipitating events, clinical 

signs preceding, during and following the episodes and main event duration can provide the veterinary 

surgeon with important clues and initiate a diagnostic protocol. Video recording of the event is highly 

recommended, as it can be a rather helpful tool. However, a relatively recent study showed that video footage 

should be interpreted with caution (Packer et al., 2015). Precisely, the study found that there was a low level 

of agreement among veterinarians who were not always able to interpret, based on the videos, whether they 

could observe an epileptic seizure or another paroxysmal event. Further diagnostic investigation including 

complete blood count, biochemistry, electrocardiography, holter-monitor, echocardiography, 

thoracic/abdominal radiographs, brain magnetic resonance imaging (MRI) and encephalography (EEG) are 

usually vital for a definitive differentiation. 

 

PATHOPHYSIOLOGY 

 
The main similarity between seizures and syncope is that both affect regions of the forebrain and 

consciousness level. However, different mechanisms are recruited during each episode that eventually leads to 

collapse. 

 

Syncope 

 

Syncope is a paroxysmal event secondary to a short-term decrease in cerebral perfusion, oxygenation or 

essential nutrients delivery. These changes result in a decreased function of the brain regions responsible for 

the level of consciousness (Schnipper et al., 2001). Even a short-term shortage in oxygen and glucose may lead 

to syncope, as the brain has the highest energy demands of all body organs (Tidwell et al., 2011). Syncope can 

occur when cerebral blood flow (CBF) drops below 50% or 40% of the control value leading to a significant fall 

of CBF (Waelbers et al., 2010). Excitement or strenuous exercise are the most commonly associated triggers in 

animals (Wa, 2007). 

 

The CBF is determined mainly by the cerebral perfusion pressure (CPP). The CPP is directly proportional to the 

balance between mean arterial pressure (MAP) and intracranial pressure (ICP). CPP is also inversely 

proportional to the brain vascular resistance (BVR) (Davidow et al., 2001, Waelbers, 2010). CBF is kept 

constant by autoregulatory mechanisms in healthy animals (Folino, 2005). Usage of formulas can simplify the 

comprehension of these factors (1). 

 

 CPP =       (1) 

https://veterinaryevidence.org/index.php/ve/article/viewFile/58/136/692
https://veterinaryevidence.org/index.php/ve/article/viewFile/58/136/692
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MAP depends on the cardiac output (CO), systemic vascular resistance (SVR) and central venous pressure 

(CVP) (Waelbers et al., 2010). So, the formula can be reformulated (1) as follows: 

 

 CPP =       (2) 

 

It becomes clear that any disorders resulting in an increased ICP, CVP, BVR or a decreased CO and SVR can lead 

to a decrease in CBF. Therefore, syncope may represent an event with multifactorial aetiology (table 1) with 

several mechanisms being involved. Other factors which can affect CBF include arterial oxygenation, venous 

outflow, metabolic rate and arterial carbon dioxide tension (Waelbers et al., 2010). Metabolic disorders can 

trigger a syncopal event, even when CPP is normal (Davidow et al., 2001). Nonetheless, most aetiologies 

include brain hypoperfusion which results in the loss of consciousness (Folino, 2005). Neurocardiogenic 

reflexes, in particular orthostatic hypotension which commonly occurs in humans, are rare in animals due to 

their quadruped stance (Folino, 2005, Wa, 2007).  

 

 

 

 

 

 

https://veterinaryevidence.org/index.php/ve/article/viewFile/58/136/693
https://veterinaryevidence.org/index.php/ve/article/viewFile/58/136/693
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Generalised epileptic seizures 

 

Seizure activity is defined as the clinical manifestation of transient paroxysmal disturbances in brain function 

which are caused by an imbalance between excitatory and inhibitory neurotransmission (Fisher et al., 2005). 

The brain region, within which seizure activity is triggered, is called epileptogenic zone or area (Lüders et al., 

2006). In humans, the brain regions that are highly sensitive to develop seizures include temporal lobe 

structures such as the hippocampus, the amygdala, and the piriform cortex (Aroniadou-Anderjaska et al., 

2008). Changes that occur on the epileptogenic zone are poorly understood but are thought to include cell 

death, axonal growth, reorganisation of neural networks, alterations in the release of neurotransmitters, 

and neurogenesis (Herman, 2006). These changes cause neurons to become hyperexcitable and can lead to 

spontaneous seizures (Herman, 2006). 

 

At the neuronal level, seizure activity is characterised by two primary events: hyperexcitability and 

hypersynchronicity.  The hyperexcitability state, as mentioned above, is responsible for the initiation of the 

seizures. Pathophysiological mechanisms in this state include: 1) altered neuronal membrane function, such as 

increased permeability, which may occur due to hypoxia or inflammation, 2) decreased inhibitory or increased 

excitatory neurotransmission mediated, primarily, by gamma-aminobutirric-acid A (GABAA) and glutamate 

respectively, 3) alteration in number, balance, sensitivity or function of the receptors, such as GABAA or 

glutamate receptors, and 4) changes in extracellular ions concentration, such as potassium and calcium ions 

(Boothe, 2001, Aroniadou-Anderjaska et al., 2008, Armijo et al., 2002). 

 

The hypersynchronicity state is characterised by an increased excitability of neighbouring neurons. The 

neurons are stimulated by the abnormal electrical activation via non synaptic interactions and activation of 

collateral fibres (Boothe, 2001). Once started, the seizure discharge may synchronise with other neurons and 

spread into the surrounding areas of the brain. Normally, the spread of seizure can be prevented by a region of 

surrounding inhibitory neurons (Bromfield et al., 2006). However, this inhibition is surpassed when there is 

sufficient activation to recruit surrounding neurons (Bromfield et al., 2006). The mechanisms recruited for this 

state include repetitive discharges that lead to different events such as: 1) increase in extracellular potassium 

ions tending to depolarize neighbouring neurons, 2) accumulation of calcium ions in presynaptic terminals 

leading to enhanced neurotransmitter release, and 3) depolarisation-induced activation of the N-methyl-D-

aspartate (NMDA) receptor causing further calcium ions influx and neuronal activation (Bromfield et al., 2006). 

Lastly, glial cells play an essential role in buffering functions that balance the uptake of potassium ions and 

glutamate; alteration of these functions may cause hyperexcitability (Rogawski, 2005). There is also evidence 

that a paroxysmal depolarising shift (PDS) can be generated by the release of glial excitatory 

neurotransmitters. Even in the absence of synaptic interactions, glial (astrocytic) release of glutamate can 

trigger PDS-like events (Rogawski, 2005). 

 

DIFFERENTIATION BASED ON CLINICAL PRESENTATION 

 

Although the pathophysiological mechanisms behind these two syndromes are distinct, their clinical 

manifestation may be similar; thus, impairing the clinician’s role in distinguishing them. However, there are 

signs that, if categorised, could constitute a helpful tool for the clinician. Criteria assisting in the differentiation 

between syncope and generalised epileptic seizures are described below and summarised in table 2 and figure 

1. 

http://en.wikipedia.org/wiki/Neurogenesis
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Precipitating events 

 

Precipitating events are those that can often trigger the episodes. In syncope, factors such as exercise, 

coughing, excitement or various stressful stimuli have been identified as trigger factors of the episode 

(Davidow et al., 2001, Bright et al., 1999, Calvert et al., 1996, Miller et al., 1999). Generalised epileptic seizures 

occur usually spontaneously (Davidow et al., 2001), mainly during sleep or rest (Carnes et al., 2006). There are, 

however, factors that have been described as potential triggers of generalised epileptic seizures, such as 

environmental stress (Carnes et al., 2006). 

 

Signs preceding the episodes 

 

Both syndromes may show signs prior to the main phase of the episode. In generalised epileptic seizures, 

there is the pre-ictal period which is not reported in syncope (Carnes et al., 2006, Wa, 2007, Strickberger et al., 

2006, Ettinger, 1972, Davidow et al., 2001). However, sometimes the pre-ictal period may not be noticed in 

generalised epileptic seizures (Davidow et al., 2001). The duration of the pre-ictal period can last from minutes 

to days (Berendt et al., 1999). 

 

In syncope, it is quite uncommon to have preceding signs (Davidow et al., 2001). If there are any, they might 

include weakness, ataxia, growling and symptoms derived from the autonomic nervous system such as 

urination and defecation (Davidow et al., 2001, Yee, 2010). The duration of these signs is a few seconds only 

(Yee, 2010). 

 

Signs that animals present during the main phase of the episode 

 

A syncopal episode is characterised by flaccid collapse (Bright et al., 1999, Heaven et al., 2000). In some 

occasions, though, the animal might not completely collapse (presyncope) (Lewis et al., 1999). Stiffness of the 

limbs and opisthotonus might occur, but are quite uncommon compared to generalised epileptic seizures. 

Tonic-clonic movements and rigidity of the limbs might occur during and after the episode (hypoxic convulsive 

syncope), which might be confounded with generalised tonic-clonic epileptic seizures (Ettinger, 1972, Folino, 

2005, Jhanjee et al., 2006, Strickberger et al., 2006). In the latter, dogs experience tonic-clonic movements and 

contractions of the facial muscles, with loss of consciousness (Heaven et al., 2000).  

 

In addition, urinary and faecal incontinence, as well as hyper-salivation may occur in both syndromes (Davidow 

et al., 2001, Skrodzki et al., 2008, Yee, 2010). Nonetheless, it has been reported that urinary and faecal 

incontinence (Heaven et al., 2000, Wa, 2007) and hyper-salivation (Yee, 2010) are more often associated with 

seizures. 

 

Duration of the main phase of episodes 

 

The duration of the two syndromes varies. Generalised epileptic seizures (ictus phase) can last from seconds to 

minutes, whilst syncope lasts only for a few seconds (Davidow et al., 2001). Generally, syncope occurs for a 

shorter period of time in comparison to seizures, although this in not always the case (Gompf, 2008).  
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Signs following the events 

 

In epileptic seizures, ictus is followed by signs characteristic of the post-ictal phase. During this phase, dogs 

might lay motionless for a period of time (usually over ten minutes) appear blind, disoriented, and ataxic 

(Skrodzki et al., 2008). The duration of the post-ictal period might vary from minutes to hours, or even up to 

some days (Podell, 1996, March, 1998). 

 

On the contrary, there are no such signs after a syncopal episode (Davidow et al., 2001, Heaven et al., 2000, 

Wa, 2007). Dogs with syncope generally do not experience any signs following the events, have a rapid 

recovery, and return to their normal pre-syncope stage very quickly (Yee, 2010, Kenny, 2002, Jhanjee et al., 

2006, Folino, 2005, Ettinger, 1972, Strickberger et al., 2006). 

 

In cases of neurocardiogenic syncope episodes, the period required for the dogs to regain normal 

consciousness might be prolonged (Yee, 2010). Rarely, dogs can present signs of confusion or very mild 

depression for a short period of time (Skrodzki et al., 2008).  
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Figure 1: Algorithm for the clinical differentiation between generalised seizures and syncope. 
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The clinical differentiation between syncope and generalised epileptic seizures is challenging. Same areas of 
brain affecting the level of consciousness are afflicted, but with different pathophysiological mechanisms being 
involved. Clinical criteria are very helpful for the differentiation of the two syndromes. Some of them may be 
considered more valuable than others as they could provide the clinician with more important clues. The 
presence of precipitating events (e.g. cough, exercise), motor activity during the episode, duration of the 
episode and signs following the events might be criteria of greater significance. On the other hand, signs 
preceding the episodes and autonomous nervous system signs might be considered as criteria of lesser 
importance. Although this review underlines the significance of clinical criteria for distinguishing epileptic 
seizures from syncope, definite conclusions are precluded due to the current weak evidence on this particular 
field. Therefore, original research studies are vital for establishing clinical criteria for the differentiation of 
these two syndromes. 
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