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The big dilemma of sudden episodes

• it starts suddenly

• it looks funny

• it is there for a short time only

• and it disappears again

Seizures

Reflex-
myoclonus

Exercise 
induced 
collapse

Myotonia

Narcolepsy
Cataplexy

Paroxysmal 
Dyskinesia



Clinical characteristics

Paroxysmal 
Dyskinesia

Seizures

• can start from any situation
• paroxysmal uncontrolled 

motor activity (increased, 
decreased)

• mentation usually normal 

• rarely autonomic signs 
(salivation, urination, 
defecation) 

• no pre- and post ictal signs

• self limiting

• varying duration and 
frequency

• sometimes additional GI 
signs

• usually starts from 
episodes of rest

• sudden uncontrolled 
motor activity (increased, 
reduced)

• often abnormal 
mentation

• often autonomic signs 
(salivation, urination, 
defecation) 

• pre and postictal signs

• individual pattern

• can result in status 
epilepticus



Epilepsy
(cause)

Structural

structural brain disease:

inflammation, infection, trauma, malformation, 
infarct, neoplasia, storage disease

Reactive epileptic seizures

• reaction of a normal brain to a 
metabolic disturbance

• cause is outside of brain

• often seizures stop, when underlying 
pathology has been treated

Idiopathic

no obvious brain pathology

(genetic, probably genetic, unknown reason)

Kryptogenic

you expect structural epilepsy, but you can not find 
it witch imaging and CSF tap

Terminology of epileptic seizures
International Epilepsie Task Force consensus proposal (2015)



Underlying pathology: < 6 months
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V  infarct, hemorrhage, vascular malformation, hypertension

I  immune mediated, viral, bacterial, protozoal, fungal, rickettsial

T  traumatic brain injury (posttraumatic), toxic

A  hydrocephalus, arachnoid cysts, lissencephaly, abnormal gyration, corpus callosum agenesia

M  hypoglycemia (insulinoma), hepatoencephalopathy, severe uremia, hypocalcemia, 

polycytemia, hyperviscosity ...

I  idiopathic

N  primary or secondary neoplasia

D  storage disease



Underlying pathology: 6 months – 6 years
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V  infarct, hemorrhage, vascular malformation

I  immune mediated, viral, bacterial, protozoal, fungal, rickettsial

T  traumatic brain injury (posttraumatic), toxic

A  hydrocephalus, arachnoid cysts, lissencephaly, abnormal gyration, corpus callosum agenesia

M  hypoglycemia (insulinoma), hepatoencephalopathy, severe uremia, hypocalcemia, 

polycytemia, hyperviscosity ...

I  idiopathic

N  primary or secondary neoplasia

D  storage disease



Underlying pathology: > 6 years
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V  Infarct, hemorrhage, vascular malformation, hypertension

I  immune mediated, viral, bacterial, protozoal, fungal, rickettsial

T  traumatic brain injury (posttraumatic), toxic

A  hydrocephalus, arachnoid cysts, lissencephaly, abnormal gyration, carpus callosum agenesia

M  hypoglycemia (insulinoma), hepatoencephalopathy, severe uremia, hypocalcemia, 

polycytemia, hyperviscosity ...

I  idiopathic

N  primary or secondary neoplasia

D  storage disease



Diagnostics: based on age 
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age 6 months - 6 years and normal 
neuroexam

or seizures for years and normal 
neuroexam

age < 6 months age > 6 years

or age < 6 years and abnormal 
neuroexam

CBC, blood chemistry, ammonia, 
bile acid stimulation

abdominal sonography

Recommend: MRI, CSF analysis

urinalysis

CBC, blood chemistry, 
fT4, TSH

Recommend: MRI 
and CSF analysis

chest radiographs, 
abdominal 
sonography

CBC, blood 
chemistry

Offer: MRI, and 
CSF analysis

therapy

specific genetic testings



West Highland White Terrier, 1.5 years, female  

• presented in lateral recumbency, barely responsive, intermittend excitations (seizures?)

• did have several similar episodes during the last nights: restless pacing, is biting in pillows

• ingestion of foreign material can not be excluded 

• intermittent vomiting since being a puppy

• smallest puppy of all siblings

• increased frequency of urination; amount of urine not known

• referring vet expressed suspicion of gastroenteritis



Diagnostics: genetics (< 1 year) 

Labogen



Diagnostics: blood chemistry

ammonia

Glucose

BUN

albumine

Serum bile acid 
stimualtion test



Portosystemic shunt: urinalysis

thorn apple

ammonium urate crystals:

ammonia salts: ammonia ions are 
not converted into urea in the liver

urates: uric acid is not converted 
into allantoin in the liver



Portosystemic shunt: treatment

medical:

• lactulose 2.5-5 ml po TID

• lactulose enema; followed by neomycine per rectum

• antibiotics: amoxicillin, metronidazol p.o.

• feeding: easily digestable carbohydrates and proteins in frequent small portions

• anticonvulsivs: levetiracetam, propofol

feeding:

• home made: cottage cheese, yogurt (vanilla), cheese, spaghetti, rice, potataos, cooked vegetables, oat flakes

but: it is usually not balanced!

• commercial: hepatic diet



Case 2



Ca de Bou, 6 years, female

• progressive weakness of 2 months duration

• some improvement on prednisolone

• started to have seizures 3 days ago

• had 5 generalized tonic-clonic seizures seizures since then

• is not the same anymore since seizures started



Diagnostics: blood chemistry



Differentials: hypoglycemia

 sekretion of
insulin/insulin-like

growth factor
 Glucose production  Glucose utilisation Others

• insulinoma

• extrapancreatic neoplasia

• island cell hyperplasia

• xylit intoxication

• Addison

• hypopituitarism

• hepatopathy

• growth hormon deficits

• glycogen storage disease

• neonates

• toy breeds

• sepsis

• extreme exercise

• pregnancy

• insulin application

• other drugs

• starvation



Diagnostics: insulinoma

Fructosamine level:  Insulinom

Insulinoma likely

Insulinoma possible



Treatment: insulinoma

• Acute hypoglycemia:

 glucose: 0.5 g/kg i.v. bolus, followed by 2.5-5% glucose CRI

• Long term therapy:

 food:  frequent feeding of small portions
   commercial diabetic food
   honey: for emergencies 

 medication: prednisolone  0.5-2 mg/kg SID
   diazoxide   5-10 mg/kg BID to TID
   
   streptozocin, somatostatin (octreotid), glucagon

 surgical:  partial pancreatectomy



Case 3



Mixed breed dog, 6 years, male

• has generalized tonic-clonic seizures for 2 years

• used to happen about once every 3 months

• 3 seizures in the last 2 days

• seems to be normal between seizures



Typical sequence
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• Pre-ictal   before seizure

     behavioral changes

     duration: minutes – hours (days)

• Ictus    during seizure

     duration: a few minutes (1-3)

• Post-ictal   after seizure

     sleepy, restless, blind, ataxic, revenous

     duration: minutes – hours (days)
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idiopathic structural reactive

Epilepsie

• treat underlying pathology

• anticonvulsives short-term

• treat underlying 
pathology

      Plus

• anticonvulsives             
long-term

• > 1 seizure in 6 months
• status or cluster
• prolonged post ictal signs

• anticonvulsives long-term

Seizure treatment



• therepautic goal: to reduce seizure frequency and/or severity

• complete remission in ….. % of dogs

• side effects of medication

• importance of regular medication

• need for regular recheck appoints

• influences on owner‘s personal life 

• reduced live expectancy of patients

• keep seizure records

Client instructions



• therepautic goal: to reduce seizure frequency and/or severity

• complete remission in 20 - 30 % of dogs

• side effects of medication

• importance of regular medication

• need for regular recheck appoints

• influences on owner‘s personal life 

• reduced live expectancy of patients

• keep seizure records

Client instructions



Seizure Therapy

Phenobarbital Imepitoin

Zonisamide Levetiracetam Gabapentin Topiramate Felbamate

Potassium bromide

vagal nerve stimulation
acupuncture

deep brain stimulation

CPD oil
magnetic brain stimulation

MCT supplementationepilepsy surgery

Treatment options



• Characteristics  effective, cheap

• Dose:   2.5 mg/kg twice daily
   (may be given 3times daily)

• Side effects:  PU/PD

   potentially hepatotoxic

   rare: anemia, hyperexcitability, fear, hepatocutanous syndrome, dyskinesia, 

   pancreatitis (0.3%)

• Blood level:  20-30 µg/ml

   when: 2 weeks, 3 months, every 6 months

   every 6 months: ALAT, albumine, glucose

   (bile acid stimulation test)

• Specifics to know: hepatic enzyme induction: AP

   interference with thyroid testings

Phenobarbital



• Characteristics:  nearly as effective as phenobarbital

   less side effects than phenobarbital

   not hepatotoxic

   anxiolytic

• Dose:   20 (30) mg/kg twice daily

   when added to PB: start with 10 mg/kg twice daily

• Side effects:  ataxia, vomiting, polyphagia, sleepiness, hyperactivity, listlessness,  
   PU/PD, diarrhea, anorexia, salivation, 3rd eye lid prolaps, impaired  
   vision and hearing

• Blood level:  not necessary

• Specifics to know: only limited clinical data

   not approved for clusters of seizures

Imepitoin



• Characteristics:  effective, cheap, not hepatotoxic

   very long half life time (1 month)

• Dose:   20 mg/kg twice daily

• Side effects:  sedation, PU/PD, polyphagia

   rare: pancreatitis (10%), rear limb weakness

   coughing, diarrhea, vomiting

• Blood level:  2000-3000 µg/ml

   when: 3 months, every 6 months

• Specifics to know: keep chlorid intake constant

   don‘t feed together with milk products

   don‘t get disturbed by high chlorid blood levels

   loading dose: 70 mg/kg BID for 5 days

Cat: not recommended, severe side effects, up to 40% eosinophilic pneumonitis

1904

Dr. Lampes Illustrierte 
Thierheilkunde

Potassium bromide



• Characteristics:  effective, cheap

   not hepatotoxic

   very long half life time (1 month)

• Dose:   20 mg/kg twice daily

• Side effects:  sedation, PU/PD, polyphagia

   rare: pancreatitis (10%), rear limb weakness, coughing, diarrhea, vomiting

• Blood level:  2000-3000 µg/ml

   when: 3 months, every 6 months

• Specifics to know: keep chlorid intake constant

   don‘t feed together with milk products

   don‘t get disturbed by high chlorid blood levels

   loading dose: 70 mg/kg BID for 5 days

Cat: not recommended, severe side effects, up to 40% eosinophilic pneumonitis

Potassium bromide



Time

D
ru

g 
se

ru
m

 le
ve

l

therapeutic blood level

Medications

Measurement 
of serum blood 
level: 
immediately 
before 
medication

Serum level checks (phenobarbital, potassium bromide)



• Characteristics:  add-on to phenobarbital or potassium bromide

   may be effective as single medication in structural epilepsy (Kelly 2017)

• Dose:   10-20 mg/kg twice to three times daily

• Side effects:  rare: sedation, ataxia

• Blood level:  not established

• Specifics to know: well tolerated

   no hepatotoxicity

   fast onset of action (2-3 days)

Levetiracetam



start with 
phenobarbital

after 2 weeks: 
check serum level

II. serum level > 20 mg/dl
no seizures
continue as before
re-check level in 3 and 6 
months

I. serum level < 20 mg/dl
increase PB
re-check in 3 and 6 months 

III. serum level > 25 mg/dl
still seizures
add potassium bromide or 
imepitoin

Serum level re-check in 3 
and 6 months:

if seizure frequency is not 
reduced by at least 50%

increase dose if upper end 
of allowed serum level has 
not been reached

add another drug if upper 
end of allowed serum level 
has been reached 

For phenobarbital: increasing dose by 50% will result in about 50% increase of serum level

A suggested treatment plan



• rectal diazepam: 1 mg/kg once the first seizure has happened

   2 mg/kg in dogs on phenobarbital

• nasal midazolam: gel is superior to i.v.-solution 0.2 mg/kg

• levetiracetam:  pulse therapy:
   
   40 – 60 mg/kg once followed by
   20 mg/kg TID until seizure free for 2 days

Temporary medication in clusters



MCTs: medium chain fatty acid supplementation

• short – chain – FA (< 6 carbon atoms)

• medium – chain- FA (6-12 carbon atoms)
  capron, capryl, caprin, laurin acid

  in: cocos oil, palm oil

• Long – chain – FA (>12 carbon atoms)

Law TH, Davies ESS, Pan Y et al. A randomised trial of a medium-chain TAG diet as treatment for dogs with

idiopathic epilepsy. Br J Nutr 2015;114:1438-1447.

Adding MCTs zu diet:
50% reduction of seizures frequency in none-responders

Replace 9 % of daily caloric requirement with MCT oil

triglycerides



Case 4



DSH cat, 2 years, female   

• seizures starting 3 months ago

• cluster of epileptic seizures for 2 days

• referring veterinarian started phenobarbital as well homeopathic drugs

• at presentation seizures every hour
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limbic encephalitis normal

FLAIR FLAIR

antibodies 
against voltage-
gated 
potassium 
channels:

• Anti CASPR2 
IgG

• Anti LGl1 IFT

Specifics in cats
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Specifics in cats
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Limbic encephalitis
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Limbic encephalitis: treatment

Aniconvulsives:

• Phenobarbital
• alternatively Levetiracetam

Antiinflammatory medication:

• prednisolone 1mg/ kg SID for 6 months
• check Ab 6 after 6 months
• if ab negativ: slowly discontinue prednisolone
• check Ab one months after discontinuing prednisolone
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Limbic encephalitis: prognosis

Of the 33 cats that were discharged, three died or were 
euthanased within the first month for different reasons. 

The mean survival time of the remaining 30 cats was 771±646 
days (range 79–2372), with 19/30 (63.6%) cats alive at the 
time of writing the manuscript



Case 5



French Bulldog, 5 years, male

• seizures for 2 months

• appears to be restless for 2 weeks

• head tilt since yesterday

• intermittent stumbling



Underlying pathology: > 6 years
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V  Infarct, hemorrhage, vascular malformation, hypertension

I  immune mediated, viral, bacterial, protozoal, fungal, rickettsial

T  traumatic brain injury (posttraumatic), toxic

A  hydrocephalus, arachnoid cysts, lissencephaly

M  hypoglycemia (insulinoma), hepatoencephalopathy, severe uremia, hypocalcemia, 

polycytemia, hyperviscosity ...

I  idiopathic

N  primary or secondary neoplasia

D  storage disease



student project: Anna-Lena Holst, Olivia Kretzschmann, 2021

R
el

at
iv

e 
fr

eq
u

e
n

cy
 in

 %
Causes of seizures based on age

Causes of epileptic seizures in dogs depending on their age

Small Animal Department, Leipzig University, 2017 – 2021 (n=381)
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Student project: Anna-Lena Holst, Olivia Kretzschmann, 2021 (Hund)
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Causes of epileptic seizures in dogs and cats based on age

Dept. Small Animals, Leipzig University, (dogs n=381; cats n=100)
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Journal of Small Animal Practice, 2025

n=111

Structural brain disease as cause of epileptic 
seizures:

brachycephalic breeds:  61,8 %
none brachycephalic breeds:  22,1%

Dogs aged 6 months – 6 years with a normal interictal 
neurological examination having structural brain 
disease:

brachycephalic breeds:  33,3 %
none brachycephalic breeds:  0%



Treatment

Chemo-
therapy

RadiationSurgery

a few months
(may be 6 months)

Meningioma
cat:  > 3 years
dog:  2-3 years

Glioma dog: 0.5 – 1 year

Meningioma
dog: 2 years



Median survival time:
n=285

surgery:

297 days
(IQR: 99–768)

radiation:

696 days
(IQR: 368–999)



Prognosis: Meningioma following surgery

2022

n=101



Patients with ataxia

if coordination got lost

Prof. Dr. Thomas Flegel

Dipl. ACVIM (Neurology), Dipl. ECVN
Klinik für Kleintiere, Universität Leipzig



Potential localisations

Head 
lesions

Spinal lesions
Lesions of the 

peripheral 
nervous system

• paresis/plegia
• reduced paw placing reactions
• reduced segmental spinal reflexes in front or 

rear limbs

• lack of symptomes pointing towards the head

• tetraparesis/plegia
• reduced paw placing reactions
• generalised reduced segmental 

spinal reflexes

• paresis
• reduced mentation
• reduced paw placing 

reactions
• cranial nerve deficits
• vestibular syndrome
• seizures



Case 1



Maine Coon, 7 years, male: Cesar

• was relatively quite over the last few days

• sudden onset of clinical signs yesterday

• has a funny gait and head tilt

• continously vocalizing

• was diagnosed with diabetes mellitus one year ago, but doesn‘t get insulin, yet

• feeding: RC diabetic

• regularilly vaccinated

• indoor cat



Mentation       normal         can be abnormal

Behavior                        normal         can be abnormal

Paw positioning   normal                  can be abnormal

Nystagmus            horizontal, rotatory     horizontal, rotatory, vertical

Cranial nerve deficits  only VII                      multiple CN deficits possible

Horner‘s syndrome  can be    no

   

Peripheral (inner ear) Central (brain)

Peripheral or Central



Horner‘s syndrome

Loss of sympathetic innervation to the eye:

• ptosis:  „smaller eye“

• miosis:  smaller pupil

• enophthalmus: sunken in eye ball

• 3rd eye lid protrusion

Vestibular deficits + Horner‘s syndrome   peripheral vestibular lesion (inner ear)   



But: not every Horner‘s syndrome is caused by inner ear disease

C1-3

C4-8

T1-3

1st Neuron
= central

2nd Neuron
= pre ganglionic

3rd Neuron
= post ganglionic

Truncus vagosympathicus

Ggl. cervicale
craniale

Bulla tympanica

Adapted from K. Matiasek, LMU Munich



Maine Coon, 7 years, male

CT MRI: T2 MRI: T2 cochlea sequence

Diagnosis: bilateral otitis media, right-sided otitis interna



Otitis media/interna CATS: systemic treatment

R

often ascending infection following rhinitis via tuba auditiva
+/- additional nasopharyngeal/aural polyps

Systemic conservative treatment:

o tetracyclin (i.e. doxycyclin 5 mg/kg BID) for 3 weeks OR macrolids (i.e. azithromycine 5 mg/kg SID) for 5 days

o in suspected otitis interna: lincosamide (i.e. clindamycin) or fluorchinolones (i.e. enrofloxacin) for 6 weeks

o NSAID (i.e. meloxicam) for 10 days

o inhalation using NaCl for 14 days as expectorant

o ACC/bromhexin/other expectorants for 10 days

o may be betahistin 5 mg/kg TID for 5 days

o in case of „dirty ears“: additional local treatment

in case of polyps or failure to respond to conservative treatment: surgical treatment is necesarry!!



Otitis media/interna DOGS: systemic treatment

R

usually secondary to otitis externa perforating ear drum (except brachycephalics: impaired drainage through tuba auditiva)

- perform always cytology from ear canal (cocci rods, yeast, neutrophiles, epithelial cells) and bacterial culture (antibiogram 

from ear often unreliable!)

- systemic conservative treatment:

o ß-Lactam-antibiotics (i.e. cephalosporines [cefalexin] or aminopenicillines [amox/clav]) for 2 weeks

o in otitis interna: lincosamide (i.e. clindamycin) or fluorchinolones (i.e. enrofloxacin) for 6 weeks

o NSAID (i.e. meloxicam, robenacoxib) for 10 days

o may be betahistin 5 mg/kg TID for 5 days

o expectorants and inhalation usually not heplful

o allways: careful ear flushing using NaCl followed by local ear treatment

-   in failure to respond to conservative treatment: surgical treatment (bulla osteotomy) is necesarry!!



Otitis media/interna DOGS and CATS: local treatment

R

CAVE: be aware that the ear drum may be perforated; avoid local application of ototoxic 

substances!

• ear cleaning using Triz EDTA buffer BID

• 30 minutes following cleaning: local application of the following „ear mixture“:

  6 ml Baytril 2,5% + 3 ml dexamethasone (4 mg/ml + 11 ml aqua ad inj.)

• treat for 2 to 3 weeks using ear cleaning + „ear mixture“

• after discontinuing „ear mixture“: gradually reduce ear cleaning; otherwise excessive production 

of cerumen



Case 2



• has been obtained 2 months ago

• has been rescued from Romanian streets

• neurologically abnormal since then

• neurological deficits were more obvious initially: lack of coordination

Mixed breed dog, 3 year, female: Chiara



our patient normal image for comparison

Mixed breed dog, 3 year, female

T2 T2
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Normal:

number of nucleated cells: < 6/µl

protein concentration:  < 0.30 g/l

Mixed breed dog, 3 year, female



Eosinophilic meningoencephalomyelitis   

Mainly idiopathic

But can be:

• toxoplasmosis
• neosporosis
• baylisascaris
• angyostrongylus
• drug induced



Infarct: rostral cerebellar artery

123101

Cocker Spaniel, 14 years
T2



Infarct: caudal cerebellar artery

125147 British shorthair cat, 15 years

T2 DWI ADC



Infarct: clinical signs in relation to neuroanatomical localisation

Villalonga et al. 2026



Postanesthetic blindness in cats

under anesthesia
mouth closed

under anesthesia
mouth open

electroretinogram



Postanesthetic blindness in cats

DSH cat, years
mouth closed

DSH cat, 2 years
mouth opened with a gag

Evaluation of maxillary 
arterial blood flow in 
anesthetized cats with the 
mouth closed and open 

A.L. Barton-Lamb, M. Martin-
Flores, P.V. Scrivani, A.J. 
Bezuidenhout, E. Loew, H.N. Erb, 
J.W. Ludders 

Vet Journal 2013

Time of flight (TOF)



Outcome of ischemic infarcts

died:  23 %
(within 30 days)

excellent:  41%
(of 30 day survivors)



Infarct: further diagnostics

30 – 50 % of 
patients have a 
concurrent medical 
condition …

… that could have 
caused the infarct.



Treatment of ischemic infarcts

Voltaire:

“The art of medicine consists of amusing the 

patient while nature cures the disease.”

1694 - 1778

We rely on:

• survival of penumbra
• re-vascularisation
• brain plasticity

Propentofylline



Case 3



Germanic Bearhound, 6 years, male: Odin

• somehow abnormal gait for  3 – 6 months

• appears to be slightly progressive

• was diagnosed with laryngeal paralysis 3 years ago



Germanic Bearhound, 6 years, male



Cased based work-up

Patients with Paresis/Paralysis

Thomas Flegel

Dipl. ECVN, Dipl. ACVIM

European Specialist in Veterinary Neurology



Potential localisations

Brain stem
lesions

Spinal lesions
Lesions of the 

peripheral 
nervous system

• paresis/plegia
• reduced paw placing reactions
• reduced segmental spinal reflexes in front or 

rear limbs

• lack of symptomes pointing towards the head

• tetraparesis/plegia
• reduced paw placing reactions
• generalised reduced segmental 

spinal reflexes

• paresis
• reduced mentation
• reduced paw placing 

reactions
• cranial nerve deficits
• vestibular syndrome
• seizures



Case 1



Mixed breed dog, 4 years, male: Rudi

• suddenly abnormal gait in the rear since yesterday

• can‘t jump on the sofa anymore

• radiographs performed by referring vet: normal

• no improvement under pain medication (NSAID)

• completely unable to walk since this morning



Dept. for Small Animals, Leipzig University

152609

Mixed breed dog, 4 years, male: Rudi



Types of intervertebral disc disease

Type I

Extrusion

Type II

Protrusion

„Type III“

ANNPE

„Type IV“

HNPE

„Type V“

IIVDE



Where everything started…

Type I Type II

1952



Hansen type I: extrusion

Ration back length to height at withers:

1,1      risk of IVDD:  30%
1,5 risk of IVDD:  68%

PLOS One 2013



Type I

Extrusion

• Dachshund

• Havanesee

• Pekingese

• Maltese

• Shih Tzu

• Lhasa Apso

• Basset

• Welsh Corgi

• Tibetan Spaniel

• Cavalier King Charles Sp.

• chondrodystrophic breeds
• young adult to middle aged
• acute symptomes

Hansen type I: extrusion

• Beagle

• American Cocker 

Spaniel

• Miniature 

Schnauzer

• Engl. Bulldog

• French. Bulldog

• Bichon Frisé



Type I

Extrusion

• chondrodystrophic breeds
• chondroid metaplasia
• young adult to middle aged
• acute symptoms

Hansen type I: genetics

Retrogen FGF4 (fibroblast growth factor):

Dachshund:  chromosome 12, 18

French Bulldog:  chromosome 12

Odds ratio to suffer from intervertebral disc disease:

chromosome 12: 51 x   (44 x; homozygot)

Brown et al. 2017

Dickinson and Banasch 2020
Banasch et al. 2022



Hansen type I: extrusion

Type I

Extrusion

• chondrodystrophic breeds
• young adult to middle aged
• acute symptomes

non-chondro-
dystrophic 

breed
3 years

Dachshund
5 months

T2

two - white
T2



Hansen type I: Dachshund – French Bulldog
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Dachshund (n=77) French Bulldog (n=96) 0

2

4

6

8

10

12

14

Mean age in years:

Dachshund:  6.2

Fr. Bulldog:  4.0

p < 0.001
Sarah Feiner, Lea Proske
Dept. For Small Animals, Leipzig University



Hansen type II

Type II

Protrusion

• none-chondrodystrophic breeds

• older dogs

• chronic progressive signs

Typ II extrusion normal

T2

T2



Type I

Extrusion

chondrodystrophic breeds
young adult to middle aged
acute symptomes

Type II

Protrusion

non-chondrodystrophic breeds

older dogs

chronic progressive signs

„Type III“

ANNPE

• non-chondrodystrophic breeds

• peracute signs

• spinal cord contusion

Typ III disc disease



Type IV: hydrated nucleus pulposus extrusion (HNPE)

„Type IV“

HNPE

Type IV Type IInormal

T2

T2 T2 T2



Type V: Intradural/intramedullary intervertebral disc extrusion (IIVDE)

Type I

Extrusion

chondrodystrophic 
breeds
young adult to 
middle aged
acute symptomes

Type II

Protrusion

non-
chondrodystrophic 
breeds

older dogs

chronic progressive 
signs

„Type III“

ANNPE

non-
chondrodystrophic 
breeds

peracute signs

spinal cord 
contusion

„Type IV“

HNPE

„discal cysts“

non-chondrodystrophic 
breeds

spinal cord compression 
by gelationous material

peracute signs

„Type V“

IIVDE

• disc material extrudes with high velocity 
and penetrates dura mater

• chondrodystrophic and non 
chondrodystrophic breeds



Type I

Extrusion

Type II

Protrusion

„Type III“

ANNPE

„Type IV“

HNPE

Disc disease secondary to disc 
degeneration

Disc disease in 
 healthy (non-degenerated) disc

chronic signs acute signs

Intervertebral disc disease: acute versus chronic

„Type V“

IIVDE



Type I

Extrusion

Type II

Protrusion

„Type III“

ANNPE

„Type IV“

HNPE

Compressive
disc disease

None-compressive                
disc disease

conservativesurgery surgerysurgery

„Type V“

IIVDE

???

Intervertebral disc disease: compressive versus non-compressiv



Hansen type I: diagnostics

Type I

Extrusion

• narrowed intervertebral disc space
• wedge-shaped intervertebral disc space
• opacity in the intervertebral foramen

L1

Does it have to be the CT or MRI all the time??



Hansen type I: diagnostics

Type I

Extrusion
Does it have to be the CT or MRI all the time??

• narrowed intervertebral disc space
• wedge-shaped intervertebral disc space
• opacity in the intervertebral foramen



Hansen type I: diagnostics

Type I

Extrusion

BUT ….

Does it have to be the CT or MRI all the time??

• narrowed intervertebral disc space
• wedge-shaped intervertebral disc space
• opacity in the intervertebral foramen



Hansen Type I: diagnostics

… a plane radiograph will never lead to a definite diagnosis of 
intervertebral disc extrusion.



To cut or not to cut … that is here the question

conservative surgical

• much less expensive

• no anesthetic risk

• no risk of surgery associated deterioration

• no spinal cord decompression

• higher risk of relaps

4 000 – 6 000 €500 – 1 000 €



conservative surgical

• patient is still ambulatory:

 ataxia

 reduced paw positioning

 mild ambulatory paresis

• financial limitations, but intact deep 
pain perception

• patient is non-ambulatory 

• severe spinal pain

• no improvement on conservative 
treatment

euthanasia?

Loss of deep pain 
sensation:

chance to recover 
ambulation: about 60%

Diagnostic and therapeutic decision

success rate: about 50%
relaps rate: about 50%



Conservative treatment

Exercise 
restriction

• „cage rest“

• no jumping on furniture 
nor going stairs

• short leash walks only

• duration: 3 weeks

Pain 
treatment

• NSAIDs

• no Librela

• < 1 week prednisolone 0.5 
mg/kg SID (not in 
combination with NSAID)

• neuro pain medication:
 gabapentine 10 mg TID
 pregabaline 2-4 mg/kg 
BID

• acupuncture

Urination

• urinary tract infection 
20 – 40%

• urinary catheter versus 
bladder expression

• alfuzosin 0.5 mg/kg SID

• be restictive with 
antibiotics

• UTIZen

Physio-
therapie

• professional

• magnetic resonance 

therapy

• Laser therapy



Conservative treatment: prognosis type I (extrusion)

Recovery of unsupported ambulation in 
non-ambulatory dogs:

deep pain positive:  96 %
deep pain negative:  48 %

Duration until unsupported ambulation in 
non-ambulatory dogs:

deep pain positive:  11 days
deep pain negative:  25 days



conservative

Therapeutic decision

• patient is still ambulatory

• Acute clinical signs (< 1 week)

• financial limitatios (if deep pain sensation is 
preserved)

surgical

• none ambulatory 

• severe pain 
unresponsive to 
treatment

• no improvement on 
conservative 
treatment

Euthanasie?

Loss of deep pain 
sensation:

Chance of recovery of 
unassisted ambulation:
 
about 60%



Therapeutic goal:

• ambulatory

• none painful

• controlled urination/defecation

prognosis after surgery

• parese (ambulatory or none-ambulatory):     95%

• pleagia with intact deep pain sensation:    90 - 95%

• plegia with loss of deep pain sensation (How long?):   60%

Relapse rate:        15-20%

Surgical treatment: prognosis type I (extrusion)



Case 2



• problems in both rear limbs for about 2 weeks

• progressive

• no improvement on antiinflammatory medication (NSAIDs)

West Highland White Terrier, 13 years, male: Willi



Differentials

Mono- 
neuropathies

Poly-
neuropathies

cranial nerves:

• optic (?)
• oculomotor
• trigeminal
• facial

appendicular nerves:

• brachial plexus
• lumbar plexus
• orthostatic tremor
• Dancing Doberman disease

botulismus
polyradiculoneuritis

tick paralysis

venom intoxication

breed specific 
polyneuropathies

rabies

hypothyroidism, Addison, 
Cushing, insulinoma, diabetes

lasalozid intoxication

lymphoma

myasthenia gravis

organophosphat/carbamat/lead intoxication



Polyradiculoneuritis

inflammation of 
multiple nerve roots 
(sometimes involving 
cranial nerves as 
well)

potential 
involvement of 
campylobacter jejuni

Kaspar Matiasek, LMU München

„Coonhound paralysis“

• acute paraparesis/plegia

• progression to front limbs with 3 
days

• tail motor function nd control of 
micturition are maintained

• less commonly cranial nerve 
deficits

• initially: hyperesthesia/allodynia 
possible

• rarely megaesophagus



Polyradiculoneuritis: treatment

Median time to ambulation:

without immunoglobulines:

75 days (5- 220)

with immunoglobulines:

28 days (15 – 127)

Relapse rate: 15 – 20 %

 



Botulism or Polyradiculoneuritis

112

    Botulism     Polyradiculoneuritis   Myastenia gravis 

Symptomes   flacid tetraparesis/plegia  flacid tetraparesis/plegia  exercise induced weakness 

     starting in the rear    starting in the rear   more pronounced in rear limbs 

     cranial nerve involvement  less common cranial nerve  cranial nerve involvement possible 

     megaesophagus    no megaesophagus
     none painful     paresthesia, allodynia 

Diagnostics   bacteria in faeces    Electrodiagnostics    „tensiolon test“

     toxin detection in faeces   protein in CSF    acetylcholin receptor-Ab

     Ab detection in serum   muskel/nerve biopsy   repetetive nerve stimulation

     chest radiographs
     Electrodiagnostics

Treatment   supportive     supportive     pyridostigmine

     may be metronidazol p.o.  gapapentine, pregablin   may be prednisolone

            immunoglobulines?
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