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Why image young
dogs with epilepsy?
Epilepsy is a common condition in young dogs. Deciding how far to go with
investigations can be difﬁcult as, being a chronic condition, most owners need
reassurance that they are doing the correct management. A dog with epilepsy
can have an impact on an owner’s quality of life as regular medication and visits
to the vet may be required. These visits may be for routine blood testing and
general check ups, but out of hours visits in cases of severe seizures for emergency
treatment are not uncommon.
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Introduction

Causes of recurrent seizures can be
divided into four groups:
1. Idiopathic epilepsy.
2. Symptomatic epilepsy where a
structural disease is identified.
3. Probably symptomatic where idiopathic
epilepsy is thought to be unlikely but
no lesion is found.
4. Reactive epileptic seizures where
cerebral metabolism is deranged
by systemic, metabolic, or toxic
abnormalities (Chandler 2006).
Idiopathic epilepsy is a diagnosis of exclusion and treatment is aimed at controlling
seizure frequency and severity. However,
animals that have seizures with an identifiable cause require speciﬁc treatment and it
is important to identify this subset before
embarking on a potentially lifelong course
of anti-seizure medication (Smith et al.
2008). Identification of an underlying
cause of epilepsy is dependent on clinical
evaluation, including a detailed neurological examination and careful questioning
about the nature of the seizures (Berendt
and Gram, 1999), and a battery of ancillary
diagnostic tests.
The identification of deficits during an
interictal neurological examination of an
animal that is presented for investigation of
seizures is highly significant, since such a
case is likely to have focal neurological disease and there is a high probability of finding abnormalities on cerebrospinal fluid
(CSF) analysis and/or magnetic resonance
imaging (MRI). In contrast, animals that
show no evidence of forebrain dysfunction
on interictal neurological examination are
often considered unlikely to have macroscopically identifiable intracranial disease
(Bush et al. 2002, Smith et al. 2008).
Idiopathic epilepsy in dogs is typically
thought of as occurring in a dog between

the ages of one and five years old (Arrol
et al. 2012). However, animals with
congenital structural brain anomalies
usually develop problems within the first
year (Bagley 2005).
A study published in 2012 showed that
75% of the dogs presented for seizures at
less than one year of age were diagnosed
with idiopathic epilepsy, but 17% were
diagnosed with secondary epilepsy and 7%
with reactive seizures. The remaining 1%
were classified as probably symptomatic.
This article is going to discuss the most
commonly seen pathologies that can be
found in cases of secondary epilepsy in
young dogs.

Investigations

Seizure investigation includes a number
of tests that may or may not be required
in each individual case. In young dogs a
routine haematology and biochemistry
should always be performed. Electrolytes,
and particularly one or several glucose
readings, are important to identify
abnormalities such as hypoglycaemia;
a well recognized cause of recurrent
epileptic seizures. Several breeds are
predisposed, but hypoglycaemia can also
occur in older dogs with insulinoma.
More specific tests such as ammonia and
bile acid stimulation testing should also
generally be included in cases where a
portosystemic shunt is suspected.
Once reactive epileptic seizures have been
excluded based on blood test results, history and physical examination (for example
in cases of toxicity), further imaging can
be considered. Different imaging modalities are available for further investigation
of intracranial pathology, in addition to
cerebrospinal fluid collection and analysis.
Ultrasound, magnetic resonance imaging
(MRI) and computed tomography (CT)
are possible modalities that can be used.
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Head trauma

Hydrocephalus
Hydrocephalus is a result of increased
volume of intracranial cerebrospinal fluid
(CSF). An excess of CSF may accumulate
within the ventricular system (internal
hydrocephalus) or, less commonly, in the
subarachnoid space surrounding the brain
(external hydrocephalus). Hydrocephalus is categorized as either obstructive
or non-obstructive (compensatory).
Obstructive hydrocephalus may follow
stenosis or blockage to CSF flow within
the ventricular system, insufficient CSF
resorption by the arachnoid villi or overproduction of CSF secondary to choroid
plexus neoplasia/hyperplasia. Compensatory hydrocephalus may occur following
cerebral atrophy or degenerative encephalopathy, with CSF taking the place of lost
neural parenchyma (Mackillop 2011).
Some breeds are predisposed to congenital hydrocephalus including Chihuahuas,
Pomeranians,Yorkshire Terriers, English
Bulldogs, Lhasa Apsos, Toy Poodles, Cairn
Terriers, Boston Terriers, Pugs, Pekingese and Maltese (Bagley and Platt 2013).
Congenital hydrocephalus is usually associated with clinical signs, including altered
mentation, blindness, propulsive circling,
ventromedial strabismus, and seizures
(Mackillop 2011, Bagley and Platt 2013).
If hydrocephalus develops before closure of the cranial sutures, there may be
enlargement of the calvarium and large,
persistent fontanelle(s). In these cases,
ultrasonography can be very useful for
the diagnosis of hydrocephalus (Figure 1).
In one study the severity of neurological signs was significantly correlated with
the resistance index (RI) (which was
calculated from Doppler measurements
of the blood flow velocity in the basilar
artery). It was also related to the ratio of
the height of the ventricle to the height of
the brain (VB ratio) (which was calculated
to determine the severity of ventriculomegaly). All asymptomatic hydrocephalic
dogs with a VB ratio of greater than 60%
eventually developed neurological signs.
The results suggest that ultrasonographic
measurement of VB ratio and basilar artery
RI may allow identification of dogs with
symptomatic hydrocephalus or dogs that
are at risk of developing symptomatic
hydrocephalus (Saito 2003).
CT can be used for assessment of the
ventricular system however, ventricular

Figure 1: Transverse ultrasound image of the
brain of an immature dog with open fontanelles
at the level of the thalamus. Note the marked
anechoic dilation of the lateral ventricles (*) with
marked reduction in normal cortical parenchymal
volume indicating hydrocephalus. Courtesy of
Paul Mahoney

size alone does not always correlate with
the clinical signs and the significance of
ventricular enlargement is difficult to
predict (Bagley and Platt 2013).
MRI not only allows evaluation of the
ventricular system but also evaluation
of the neural parenchyma. Progressive
enlargement of the lateral ventricles
causes thinning of the cerebral cortex.
The interthalamic adhesion may appear
atrophied in a mid-sagittal T2-weighted
(T2W) image. CSF may dissect along
periventricular white matter creating
diverticula and clefts that are readily seen
on MRI (Wunschmann and Oglesbee
2001). Periventricular oedema resulting
from transependymal flow of CSF may be
seen as a thin rim of hyperintensity surrounding the ventricular system on T2W
and fluid-attenuated inversion recovery
(FLAIR) images (Mackillop 2011).
A more recent study showed the
ventricle/brain-index was significantly
higher in dogs with clinically significant
hydrocephalus and a threshold value
of 0.6 was specified as a discriminator
between internal hydrocephalus and
ventriculomegaly. Other MRI imaging
findings associated with clinically relevant
hydrocephalus were an elevation of the
corpus callosum, dorsoventral flattening of
the interthalamic adhesion, periventricular
oedema, dilation of the olfactory recesses,
thinning of the cortical sulci and/or
the subarachnoid space and disruption
of the internal capsule adjacent to the
caudate nucleus. A combination of the
above mentioned criteria may support a
diagnosis of hydrocephalus that requires
treatment (Laubner et al. 2015).
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Dogs with head trauma may develop
seizures at a greater rate than dogs in
the general canine patient population.
Particularly in the immediate to early
post-traumatic period, clinicians should
remain vigilant for the development of
post-traumatic seizures and treat patients accordingly (Friedenberg 2012).
The pathophysiology can be divided
into primary and secondary injury.
Primary injury to the brain cannot
be reversed as it occurs immediately
after the injury, and can be caused by
contusions, haematomas, lacerations and
diffuse axonal injury.
Initial management should focus on
normalization of vital parameters, as
many dogs will present in a state of hypotensive shock (Platt and Olby 2013).
Once normotension, normovolaemia
and appropriate oxygenation and ventilation are achieved, the patient should
be thoroughly assessed for traumatic
injuries. These include skull, vertebral
and long bone fractures, as well as other
conditions such as a ruptured bladder.
Radiographs are often indicated in cases
where fractures are suspected and for
evaluation of the thorax and abdomen.
Skull radiographs are useful in cases of
calvarial fractures but does not provide
any information on changes to the brain
parenchyma.
Advanced imaging is very useful in these
cases. CT is the preferred modality in
cases of severe brain injury associated
with fractures not only of the skull but
for example the jaw. Some parenchymal
changes can also be identified on a CT
study such as midline shift, presence of
oedema and haemorrhage, but subtle
lesions may be missed on CT. Therefore,
MRI of the brain is indicated in cases
where intraparenchymal lesions are
suspected as it has a higher sensitivity
for the detection of non-haemorrhagic
contusions, brainstem lesions, and diffuse
axonal injuries (Beltran et al. 2014). Results of a recent study suggested that in
dogs with acute (< 48 hours duration)
head trauma, T2-weighted and FLAIR
images provided the most diagnostic
information (Yanai et al. 2015). The possibility of seizures in cases with intraparenchymal lesions is as high as 10%
(Beltran 2014).
As a summary, CT image acquisition is
faster, often cheaper, and demonstrates
bone detail better than MRI. However,
MRI has shown relevant information
that can relate to prognosis and survival
(Beltran et al. 2014).
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