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A 14-year-old male neutered, indoor, British Shorthair 
cat presented with a 4-day progressive history of unco-
ordinated gait and behavioural changes, including dis-
tress, aggression and continuous growling. The owner 
also reported tachypnoea, anorexia and hypersalivation. 
No history of possible poisoning or recent trauma was 
reported. The cat received a commercial feline diet. 
During the last weeks the owner had noticed an occa-
sional cough.

All vital parameters were normal on physical exami-
nation. On neurological examination the cat showed an 
aggressive behaviour. Moreover, it appeared confused 
and hypersensitive to environmental stimuli. The gait 
was ataxic and tetraparetic. Proprioceptive positioning 
was normal, but hopping reactions were reduced on the 
left thoracic and pelvic limb. Hypersalivation, bilateral 
mydriasis and occasional left-sided facial twitching were 
noticed (Figure 1). During hospitalisation the cat devel-
oped polyphagia and showed continuous left-sided 
facial twitching and occasional clonic movements of the 
left front paw. Tachycardia was recorded (170–200 bpm).

Based on the behavioural changes and partial seizures, 
the lesion was localised mainly to the forebrain — in 
particular a lesion involving the limbic system or 

diencephalon. The most likely differential diagnoses 
included brain neoplasia, brain infarct, encephalitis, 
feline hippocampal necrosis (FHN) and thiamine 
deficiency.

Complete blood cell count and extended serum bio-
chemistry, including bile acid stimulation test and pro-
tein electrophoresis, were unremarkable. Serum testing 
for feline immunodeficiency virus and feline leukaemia  
virus was negative. Serology for Toxoplasma gondii was 
negative. Feline T4 concentration was normal. Serial 
blood pressure measurements were within normal lim-
its. Thoracic radiographs were unremarkable.
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Abstract
A 14-year-old male domestic shorthair cat presented with an acute onset of aggressive behaviour, fear and 
hypersalivation. Neurological examination revealed bilateral mydriasis and left-sided facial twitching and hemiparesis. 
Magnetic resonance imaging (MRI) showed moderate bilateral symmetrical T2-hyperintensity along the entire 
hippocampus and bilateral asymmetric T2-hyperintensity in the pyriform lobes. Marked bilateral contrast 
enhancement of the hippocampus was evident on post-contrast T1-weighted images. The partial complex seizures 
were refractory to medical treatment and the cat was euthanased 4 days after admission. The clinical and MRI 
findings were consistent with feline hippocampal necrosis (FHN). On histopathology, neuronal necrosis and 
astrocytosis were present in the hippocampi and pyriform lobes. In addition, an oligodendroglioma was detected 
in the right pyriform lobe. Contrary to previous reports of FHN in which no underlying cause could be identified, 
we believe that in this case the seizure focus arose from a neoplastic lesion within the right pyriform lobe. This 
unique case report represents the so-called ‘dual pathology’ of temporal lobe epilepsy in humans, in which an 
extrahippocampal lesion within the temporal lobe results in hippocampal sclerosis.
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Magnetic resonance imaging (MRI) of the brain (Esaote 
VetMR 0.2T) was performed under general anaesthesia. 
T2-weighted (T2W) and pre- and post-contrast 
T1-weighted (T1W) images, following a gadobenate-
dimeglumine bolus (0.1 mmol/kg IV: MultiHance; 
Bracco), were acquired in transverse and sagittal planes. 
Fluid attenuated inversion recovery (FLAIR) images were 
acquired in the transverse plane only. Bilateral hyperin-
tensity along both entire hippocampi (2a and b) and 
within the pyriform lobes, on the right side in particular 
(Figure 3a and b), were present on both T2W and FLAIR 
sequences. A poorly defined area in the right pyriform 
lobe was hypointense on pre- and post-contrast T1W 
images (Figure 3c and d). The left pyriform lobe (Figure 3c 
and d) and both hippocampi (Figure 2c and d) enhanced 
strongly after contrast medium administration.

Cisternal cerebrospinal fluid (CSF) showed a mild 
increase in total protein level (0.35 g/l, reference < 0.25 
g/l), with a normal white blood cell count. Polymerase 
chain reaction in the CSF for T gondii and feline infec-
tious peritonitis virus was negative.

The clinical signs and MRI findings were compatible 
with previous descriptions of FHN.1,2

Supportive fluid therapy and anti-convulsant therapy 
was initiated soon after admission using phenobarbi-
tone (2.5 mg/kg slow IV q12h after an initial loading 
dose of 10 mg/kg slow IV over 30 mins: Phenobarbital; 
Martindale Pharmaceuticals), followed by a constant 

rate infusion of midazolam (0.02 mg/kg/h: Hypnovel; 
Roche Products). Additional medical therapy involved 
anti-inflammatory dosage of corticosteroids (dexameth-
asone 0.1 mg/kg SC q24h: Dexadreson; Intervet) and 
thiamine supplementation (20 mg slow IV q24h: 
Combivit; Norbrook Laboratories). As soon as the mida-
zolam was reduced, facial twitching returned. The neu-
rological deficits, including the abnormal aggressive 
behaviour, persisted despite medical therapy. After 4 
days of treatment, the owner elected euthanasia.

A general necropsy was performed, with no gross 
abnormalities observed. The brain was fixed in 10 % for-
malin and coronal sections (3 µm) were stained with 
haematoxylin and eosin (H&E). Selected slides were 
stained for glial acidic fibrillary protein (GFAP). A mod-
erately demarcated, densely cellular, neoplastic mass was 
found in the right pyriform lobe (Figure 4). The neoplas-
tic cells were uniformly round, surrounded by a clear 
halo (‘honeycomb’ appearance). Mitotic figures were less 
than 1 per 10 high-power fields. The mass was consistent 
with an oligodendroglioma. Ischaemic cell change affected 
neurons in the left hippocampus (Figure 5), accompanied 
by vascular hyperplasia and proliferation of microglia. 
Early ischaemic changes were also present in the right 
hippocampus. GFAP identified reactive and normal 
astrocytes, but was immunonegative in neoplastic cells. 
Retrospectively, the asymmetric T2-hyperintensity and 
ill-defined T1-hypointensity of the right pyriform lobe on 
MRI corresponded with the histopathological detected 
oligodendroglioma.

This report describes a cat with classical clinical signs 
and typical imaging characteristics of so-called FHN. 
Previously, FHN has been recognised as a disease entity 
by itself. However, in this case, an oligodendroglioma in 
the right pyriform lobe was found and believed to be the 
trigger of the hippocampal necrosis.

Like the Pakozdy,3,4 we believe that this case report 
and previous descriptions of FHN are strikingly similar 
with ‘temporal lobe epilepsy’ (TLE) in humans.1–5 Similar 
signs to FHN have been reproduced experimentally by 
injection of kainic injection in the hippocampus of cats.6 
As in cats, TLE manifests typically as complex partial 
seizures, characterised by sensations of fear or rage, and 
oro-alimentary automatism.7 Additionally, a large set of 
autonomic signs has been reported to occur in TLE, such 
as mydriasis, hypersalivation, heart rate changes, hyper-
ventilation and, rarely, coughing.8 Of note, coughing 
preceded the partial complex seizures in this cat.

In humans TLE is classified in three categories 
depending of the site of origin of the seizure focus in the 
temporal lobe.9,10 In ‘mesial TLE’, also called ‘hippocam-
pal TLE’, seizures originate from the medial part of the 
temporal lobe, primarily in the hippocampus.9,10 Mesial 
TLE is the most common form of TLE and is character-
ised by hippocampal changes on MRI and neuronal cell 

Figure 1  Cat with temporal lobe epilepsy. Note the bilateral 
mydriasis and left-sided facial twitching (ie, clonic contraction 
of the left lip and eyelids)
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loss on histopathology. In most human cases of mesial 
TLE, a structural lesion within the brain cannot be iden-
tified.9 In early-onset TLE an association with febrile sei-
zures in childhood or birth trauma has been reported.9 In 
adult-onset mesial TLE an immune-mediated mecha-
nism (limbic encephalitis) is proposed.11 On the contrary, 
in ‘lateral temporal neocortical epilepsy’, also sometimes 
called ‘extra-hippocampal TLE’, seizures originate from 
a structural lesion within the lateral temporal neocor-
tex.9,10 Hippocampal changes are lacking. Finally, a third 
category, called ‘dual pathology’, is defined as an extra-
hippocampal structural lesion within the temporal lobe 
(eg, neoplasia) in addition to hippocampal changes.12,13

In order to differentiate these three categories further, 
neuro-imaging or pathology is needed. Indeed, neither 
clinical features nor scalp-electroencephalography (EEG) 
have been proven to differentiate epilepsy arising from 
the lateral temporal cortex or from the hippocampus in 
an individual human patient.9,10 Seizures beginning in 

either the medial or lateral temporal areas often spread 
to involve both.

In this case, the MRI was characterised by bilateral 
symmetrical T2- and FLAIR-hyperintensity of the pyri-
form lobes and both hippocampi. Findings were identi-
cal to previous reports of FHN and strikingly similar to 
humans with the mesial form of TLE.2,14 In contrast to 
previous cases of FHN in which hippocampal necrosis 
was the only detected abnormality,1–5 an oligodendro-
glioma was found retrospectively and confirmed by his-
topathology in the right pyriform lobe. Therefore, we 
believe that this case should be classified within the dual 
pathology group, contrary to previous reports of FHN, 
which are comparable with (late-onset) mesial TLE.3 
Similar to previous reports of FHN neuronal degenera-
tion gliosis was observed in both hippocampi.1,2,5

In humans there is controversy over whether the hip-
pocampal sclerosis is really the ‘cause’ or ‘consequence’ 
of seizures.15 Several imaging and pathological studies 

Figure 2  Transverse T2W (a) and FLAIR (b) images, showing a moderate hyperintense signal along both entire hippocampi. Both 
hippocampi were isointense on the pre-constrast T1W images (c). They strongly enhanced on post-contrast T1W images (d)
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Figure 3  Transverse T2W (a) and FLAIR (b) images, showing a moderate hyperintense signal in the area of both pyriform 
lobes. This hyperintensity affected a much larger area within the right pyriform lobe in comparison to the left. Transverse pre- 
(c) and post-contrast T1W images (d) demonstrate a similar hypointense area in the right pyriform lobe. The left pyriform lobe 
enhanced mildly on post-contrast T1W images (d)

Figure 4  Histological section of the right hippocampus, 
showing marked infiltration of the grey and white matter with 
large numbers of neoplastic oligodendrocytes. The remaining 
hippocampus is hardly visible (arrows) (H&E)

Figure 5  Histological section of the left hippocampus, 
showing shrunken neuron cell bodies (arrows) with brightly 
eosinophilic cytoplasm and angular cytoplasmic margins 
(H&E)
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in humans and dogs have shown that prolonged sei-
zures may cause hippocampal damage.16–20 The causes 
of the selective vulnerability of the hippocampus (patho-
clisis) have been thought historically to be caused by 
repeated ischaemia provoked during seizure attacks.21 
However, the pathogenesis is far more complex and still 
the focus of intense research.21 Today, it is concluded that 
hippocampal sclerosis is, presumably, both the cause 
and effect of seizures.

In this case, the presence of an extra-hippocampal 
structural lesion, ie, the oligodendroglioma in the right 
pyriform lobe, strongly suggests an extrahippocampal 
ictal origin of the temporal lobe seizures.10 We hypothe-
sise that ‘kindling’ of the right hippocampus by the adja-
cent temporal lobe lesion resulted in the seizure spreading 
to the other side.22 Of note, in humans unilateral clonic 
movements of the face and legs and hemiparesis indicate 
a lesion contralateral to the signs.23 This strengthens the 
theory that the seizure focus in this case was located in 
the right temporal lobe. Moreover, some reports associate 
tachycardia, cough and hypersalivation with a trend 
toward the right-sided temporal lobe.24–26 However, these 
symptoms can potentially be a manifestation of ictal 
spread patterns rather than of the trigger zones.22,27,28

So far, the prognosis has been considered poor for 
FHN.1,2,5 However, recent evidence suggests that if treat-
ment is sufficiently long persevered, clinical recovery 
might occur.3,4 Seizures associated with TLE in humans 
are also typically resistant to antiepileptic drugs, similar 
to the case presented, but can be abolished by surgical 
treatment. Patients with dual pathology undergo resec-
tion of the hippocampus and the lesion.29 In future, when 
EEG and/or functional imaging techniques (single-
photon emission computed tomography) become more 
widely available in veterinary medicine to map the sei-
zure focus, temporal lobectomy should probably be con-
sidered in medical refractory cases of FHN, similar to 
humans.30–33

We believe that the description of this one case con-
tributes to, and may change significantly, our current 
understanding of FHN in cats. The existence of TLE in 
dogs and cats has been questioned in the past. But, the 
striking similarities of previous reports of FHN and this 
case report with mesial TLE and dual pathology, respec-
tively, suggest strongly that the human classification also 
applies to animals.3,34–37 Moreover, this case report also 
shows that a careful search for an associated brain lesion 
is indicated when clinicians are presented with a cat 
with typical clinical and imaging signs of FHN.
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