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DirraSI MBURONUSCDIiJUl DZSORDBiUI 
Chsryl L. Chrisman, D.V.M., H.8., Bd.S., A.C.V.Z.M.-Nourology 

University of Florida, college of Voterinary Medicine 

Acute flaccid quadripareaia or quadriplegia, chronic progreasive 
quadripareaia and epieodic weakneaa which %for8ena with exercise are 3 presenting 
conplalnts for aome conraon diffuae neuromuacular diaordera in doga and cata. 

ACUn FXACCID QlIADRIPARBtXS OK QUAORZPLBOIA 
Pareeia which initially involvea the pelvic linba then the thoracic limba 

and reaulta In quadripareaia or quadriplegia over 24-72 houra ia a connon 
caeqplaint in doga» but rare in cata. Zn mild quadripareaia, the patellar 
reflexea may be the only apinal reflexea depreaaed. Signa can progreaa and 
aniaiala are in lateral recunbency with loaa of all pelvic and thoracic linb 
apinal reflexea (flaccid quadriplegia). 

Cranial nerve involvenent may reault in weakneaa of eyelid cloaure, a 
changa in voice and dyaphaaia. Xn aevere caaea, reapiratory aaaiatance may be 
neceaaary due to phrenic and intercoatal nerve dyafunction. 

Dlfferential Diagnoaia of Acate Placcid Quadripareaia or Quadriplegia 
1. Tick Paralyala 
2. Acute Idiopathic Polyradiculoneuritia 
3. Myaathenia gravla (acute crieia or nedication overdoae) 
4. Botuliam 
5. Coral Snake toxicity 

Tick paralyaia and acute idiopathic polyradiculoneuritia are moat common 
in doga. Dermacenter yariabilia and anderaoni are 2 apeciea of ticka that may 
aecrete a neurotoxin which producee neuromuacular junetion blockade. There may 
be little or no reaponae when the nerve ie electrically atimulated during an 
electroi^ographic (EHG) examination. 

Since affected doga fecover from tick paralyaia 24-48 houra after removal 
of a tick, all doga with acute flaccid quadripareaia, ahould be thoroughly 
examinad and all ticka removed, care ahould be taken if a dip ia applied to 
remove ticka aa organophoaphatea may %«>r8en the neuromuacular junetion 
dyafunction. 

Acute idiopathic polyradiculoneuritia alao referred to aa "coonhound 
paralyaia» la difficult to differentiate from tick paralyaia on the baaia of the 
neurological examination findinga. During EM6 examination, fibrillation 
potentiala and traina of poaitive aharp wavea are often found diffuaely in the 
limb and paravertebral muaculature. Theae abnormal potentiala are not found 
acutely in the other diaeaaea on the differential diagnoaia liat. The nerve 
conduction velocity and evoked reaponae are often normal. 

If there ia no clinical in^rovement in a dog with flaccid quadripareaia 24 
houra following tick renoval, acute polyradiculoneuritia ia the moat likely 
diagnoaia. The dog doea may not be a coonhound or be bitten by a raccoon. 
Af fected doga are bright ahd alert and may atill wag their tail. Some doga have 
hypereatheaia, not reported with tick paralyaia or the other cauaea of acute 
flaccid quadriplegia. 

An inmunologic diaorder of ventral nerve roota ia the suapected cause of 
acute polyradiculoneuritia. Some cliniciana adminiater glucocorticoids for 1 %feek 
to prevent progreasion to reapiratory pareáis and dyaphagia. Aasiated ventilation 
nay be iiecesaary for 24-72 houra. After approximately 1 week, af fected doga begin 
to iJî nrove andmay be ainbulatory withih another 1-4 weeka. Once recovery ia 
c(Mnplete, reoccurrencea can be eeen montha or years later. 

Doga and cata with myaathenia gravia have exerciae induced weakneaa prior 
to the otimM. of a erialé of acute flaccid quádripareais. Some myaathenic anímala 
on exceaaiv* doaea of pyridoatigmine may develop a cholinergic criáis which 
app^ara the «ame. Anijnala are in lateral recumbancy with depressed myotatic 
reflexea. If an unttreated myaathenic criaia ia auapected, 0.1 mg (cata) or 0.5-1 
ag (doga) iñtravéácma edrophonium chloride (Teneilon) will produce dramatic 
inqprovement and anlnála will become «inbulatory for 2-5 minutes. If a cholinergic 
crisis is ttiépected; atropiné is given. Diagnosis, treatment and prognoaia of 
myaathenia gravia is dlaéussed fúrther with episodio weaknesa which woraena with 



exercise. 
Clostridiuffi botulinufl) produces a neurotoxin which reduces neuromuscular 

junction transmieslon and causes acute flaccid quadriparesis or quadriplegia. 
Known or potential exposure to affected carrion or spoiled meat Is often In the 
hlstory. Unlike dogs wlth tick paralysls and acute polyradlculoneuritis, dogs 
wlth botulism are very depressed, hypothermic and have bradycardia and mydriasis. 
Zf botulism is highly suspected, treatroent with penicillin and supportive care 
are provided. Serum from affected dogs injected intraperitoneally into healthy 
mice will cause flaccid quadriplegia in the mouse within 24-48 hours. In severe 
cases of botulism, dogs die in 24 hours. Hildly affected dogs recover in 3-4 
weeks. 

The neurotoxin from the coral snake also produces a neuromuscular junction 
blockade. Affected animáis are depressed. Fatal hemolysis may also occur. There 
is little or no response to electrical stimulation of the nerves. Ventilatory 
support may be necessary. Coral snake antivenin ( 1-2 vials repeated in 4-6 hours 
if necessary) may be given immediately. If a hemolytic crisis does not occur, 
recovery from paraysis begins within 72 hours and animáis will be normal in 1 
week. 

CBRONIC PROGRESSIVE FIACCID QUADRIPARESIS 
Chronic progressive flaccid quadriparesis may insidiously develop in dogs 

and cats weeks or months. Often the pelvic limbs are weaker than the thoracic 
limbs. In some cases, the patellar reflexes may be the only spinal reflexes 
depressed or absent. In severe cases, depression or loss of all myotatic 
reflexes occurs. Generalized muscle atrophy of the limbs, trunk and head may 
also be present. Generalized muscle atrophy and depressed spinal reflexes are 
more characteristic of neuromuscular disease (polyneuropathy more than 
polymyopathy) than spinal cord disease. Involvement of cranial nerves and 
rouscles produce problems with prehensión, swallowing, phonation chewing and 
eyelid closure. 

Dlfferential Diagnosis of Chronic Progressive Flaccid Quadriparesis 
Polyneuropatliy 

1. Familial polyneropathy and ventral horn cell degeneration 
2. Hyperinsulinism polyneuropathy 
3. Diabetes mellitus polyneuropathy 
4. Hypothyroid polyneuropathy/polymyopathy 
5. Toxic polyneuropathy (lead, organophosphates and drugs) 
6. Paraneoplastic polyneuropathy 
7. Chronic iiwnune-mediated polyneuropathy 
8. Idiopathic polyneuropathy and distal axonopathy 

Polyayopathy 
1. Hyperadrenocorticism 
2. Polymyositis 
3. Nutritional myodegeneration 
4. Muscular dystrophy 

If animáis with chronic flaccid quadriparesis have conscious proprioceptive 
déficits or abnormal skin sensation, then polyneuropathy is more likely than 
polymyopathy. Serum muscle enzyme levéis are normal in polyneuropathies, but can 
also be normal in some cases of chronic polymyopathy. 

Positve Sharp waves and fibrillation potentials and slow motor nerve 
conduction velocities are often found on the EM6 examination in polyneuropathies. 
If only the ventral horn cell, ventral root or distal axon is diseased the motor 
nerve conduction velocity will be normal. These latter disorders can be difficult 
to differentiate from polymyopathies without a muscle biopsy. Grouped muscle 
fiber atrophy with primary involvement of type II and lees involvement of type 
I muscle fibers are characteristic features of a muscle biopsy frcMn chronic 
polyneuropathy. 

If a polyneuropathy is suspected, serum glucose should be evaluated for 
hypoglycemia or hyperglycemia (diabetes mellitus). If hypoglycemia is present, 
an insulin assay should be performed and an insulin glucose ratio established to 
evalúate for an insulin secreting neoplasia. A thyroid stimulating hormone (TSH) 
test should be preformed to evalúate thyroud function. In chronic lead and 



organophosphate toxicity, the seriun lead and cholinesterase levéis may be normal. 
Any other chronic drug exposure should be considered for the potential to cause 
polyneuropathy. Vincristine and other drugs for chemotherapy may cause 
polyneuropathy. 

Chest and abdominal radiographs should be obtained to rule out pulmonary 
or other neoplasia that might have an associated paraneopla^tic syndrome. 
Antlnuclear antibody (ANA) and Coombs test may be positive in some imroune 
medlated polyneuropathies. In cases o£ idiopathic chronic polyneuropathy and 
distal axonopathy no underlying cause of disease can be detected, but some 
animáis may be responsive to glucocorticoids. Others have a waxing and waning 
disease course. For some animáis, the clinical signs progress regardless of 
therapeutic attempts with corticosteriods and other immunosuppressive drugs. 

A muscle biopsy is used to confirm the presence of muse le disease and to 
characterize the type of disease process. Infiltration of lymphocytes and plasma 
cells between muscle fibers is characteristic of polymyositis. Immune-mediated 
polymyositis is the most ccxmnon form of polymyositis. A serum ANA may be 
positive. Circulating antimuscle antibody may be detected with indirect 
iimnunofluorescent studiea on muscle biopsy specimens. Some cases of systemic 
lupus erythematosus have an associated polymyositis. 

Animáis with acute polymyositis often respond well to glucocorticoid 
therapy, but recovery may be incomplete with more chronic forms. Prednisone 
orally 1-2 mg/kg daily for 1-2 weeks then reduced to altérnate day therapy may 
control the progression of the atrophy. Physical examinations and muscle enzyroe 
determinations should be periodically reevaluated to monitor for recurrences, if 
glucocorticoid therapy is discontinued. Elevated muscle enzymes indícate 
recurrence of the disease. If severe muscle atrophy and f ibrosis are present, the 
prognosis for recovery is poor. 

Dogs with polymyositis secondary to Toxoplasma gondii have positive IgG and 
IgM serum titers and large numbers of organisms may be found among the 
granulomatous reaction seen on histologic examination of the muscle. The long 
term prognosis of toxoplasmosis may be poor, but treatment may be attempted with 
trimethoprim sulfadiazine or clindamycin. Neospora caninum can produce a severe 
polymyositis and polyradiculitis which results in severe muscle atrophy and 
fibrosis along with paraplegia in young dogs. The prognosis for recovery is grave 
even with antibiotic therapy. 

Chronic polymyopathy secondary to hyperadrenocorticism and chronic 
corticosteroid therapy have both been described in dogs. Resting cortiso and 
lévele after ACTH stimulation are evaluated to make the diagnosis. Correction 
of the underlying cause of hyperadrenocorticism may halt the progression of the 
disease process, but ccmiplete recovery depends upon the degree of muscle damage. 

Nutritional myodegeneration also referred to as white muscle disease may 
be euspected from the muscle biopsy results, but is rare in dogs and cats. 
Response to vitamin E therapy may be dramatic. 

Muscular dystrophy occurs as a congenital disorder in dogs and cats. 
Affected animáis are weak and may have muscle hypertrophy instead of atrophy. 
The course is progressive and the prognosis poor. 

There are some rare familial polyneuropathies in Golden Retriever, Germán 
Shepherd and Boxer dogs and disorders with ventral horn cell degenerátion in 
Brittany Spanial and Rottweiler dogs which progress and have a poor prognosis. 

BPISODIC WEAKNESS HBICB WORSENS WITB EZERCISB 
Episodio weakness which worsens with exercise is characteristic of 

cardiopulmonary disorders and metabolic disorders which secondarily affect the 
nervous syst^n as well as primary neurcxnuscular disease. The cardiovascular 
system should be evaluated by electrocardiography with a Holter monitor if 
necessary during an episode of weakness. Metabolic disorders causing weakness ie. 
anemia, hypoglycemia, hypocalcemia, hyperkalemia, hypokalemia and hypernatremia 
may be detected on a complete blood count and serum chemistry profile. If the 
heart and metabolic proflie is normal, neuromuscular disease should be 
considered. Animáis are weak, but spinal reflexes are usually normal. Cats may 
also exhibit ventral neck flexión due to weakness. 

Differential Diagnosis for Weakness which Worsens with Exercise 
1. Polymyositis 



2. Hyasthenia gravis 
3. Hypokalemlc polytnyopathy (cats) 
4. Organophoaphate toxicity 
5. Hyperthyroidiam (cate) 
6. Hypothyroidiam (dog) 

Megaeaophagus and dyaphagla are coamon with polymyoaitis and myasthenia 
gravia and affected animáis may be preaented for aspiration pneumonía. Some doga 
with hypothyroidiam may have megaesophagua aa well. Aspiration pneumonia is a 
aevere and fatal complication and must be avoided i£ poaaible and treated 
aggreaaively if preaent. 

Zf serum muscle enzymes are elevated, then polymyoaitis or hypokalemic 
polymyopathy are likely. The aerum blood urea nitrogen (BUN) and creatinine 
levéis will be elevated and the aerum potassium will be low in cata with 
hyperkalemia polymyopathy. Oral aupplementation with potassium gluconate (4-8 
meq every 12 hours) will improve both the polymyopathy and renal dysfunction, but 
must be continued indefinately. 

Lymphocyte infiltration observad on a muscle biopsy is used to confirm a 
diagnosis of polymyositis. Toxoplaama gondii organiams may be observed. Weakness 
due to inwiune-mediated polymyositis responde well to oral prednisone (l-2mg/kg). 
Muscle enzyme levéis return to normal and may be evaluated for recurrent 
elevationa aa predniaone is reduced over the following weeks. If organiams are 
observed on the muscle biopsy or serum IgG and IgM are positive for toxoplasma 
gondii, aulfadiazine or clindimycin therapy ia begun and glucocorticoids are 
avoided. 

If serum muscle enzymes are normal or if expoaure to organophosphates is 
possible, a aerum cholineaterase level should be evaluated. Normal valúes are 
usually above 1000 ZU. Neuromuacular weakneas occurs when levéis reach 500 lU or 
leas. Diphenhydramine (Benedryl) intramuacularly or oral (2-4 mg/kg every 8-12 
hours) may be neceasary for 1-3 weeks to control the weakness. Recovery is 
usually complete by 3 weeks and medication can be discontinued. 

Thyroid hormone levéis should be evaluated to detect hypothyroidiam and 
hyperthyroidiam. Some cata with hyperthyroidiam have elevated muacle enzymes. 

Doga and cata with myaathenia gravia often are preaented with exerciae 
induced weakness. The gait may become progressively stilted especially in the 
thoracic limbs until the animala crawl and are unable to walk. Affected animáis 
often have weak eyelid closure. Congenital myaathenia gravia haa been described 
in Jack Ruaaell terriera, Smooth haired fox terriera and Springer apaniels with 
clinicál signs manifestad by 6-8 weeks of age. Acquired myaathenia gravia is seen 
in adult doga and cata and ia eapecially prevalent in Germán Shepherda. Doga with 
acquired myaathenia gravia often have megaeaophagua which can be a permanent 
problem. 

Improved etrength following intravenoua edrophonium chloride (Tenailon) 
adminiatration may support the diagnosis of myasthenia gravia, but caaes of 
polymyositis and other neurcnnuacular diaordera may appear atronger aa well. Serum 
antibodiea to acetylcholine receptora may be identified in doga and cata with 
acquired myaathenia gravia 1 A decremental reaponse to repetitve nerve atimulation 
ia often aeen on EMC examination in caaea of myaathenia gravia. An improvement 
of the decrement following intravenoua edrophonium chloride further aupports the 
diagnoaia of myasthenia gravis. 

Myaathenia gravis ia treated with oral pyridoatigmine (10-15mg twice daily 
cats) and (15-60mg twice daily dogs) as needed to control weakness. If weakness 
does not improve, oral predniaone 1-2 mg/kg may be given. Aspiration pneumonia 
can be a aevere and fatal complication. If weakneaa ia detected and treated early 
and aapiration pneumonia ia absent, the prognoaia ia good. Over the following 
montha, the pyridoatigmine doae may be reduced and then diacontinued, if weakneaa 
doea not return. Complete remiasions and recurrencea are aeen. 



SEXZURBS MID BEBAVIORAL ABNORMAI.ZZXES ZM DOOS AND 
CAZS WIXH NEimOLOOICAL OySPUNCZZON 

Cheryl L. Chrieman D.V.M. ,M.S.,Ed.S, D.A.C.V.I.M.-Neurology 
University of Florida» College o£ Veterinary Medicine 

DIFFERENXIAL DIAGNOSIS OF SBIZURES 

Seizures in dogs and cats are due to congenital disorders, roeningoen-
cephalitis, metabolic dysfunction, toxicities, trauma, vascular disorders, 
neoplasia and idiopathic epilepsy. Hydrocephalus, lysosomal storage disorders 
and lissencephaly are congenital disorders which usually cause seizures by 6 
months of age. 

Meningoencephalitis caused by canine distemper or feline infectious 
peritonitis viruses is most ccxunon in young animáis, but can occur at any age. 
Toxoplasma gondii, cryptococcus neoformans and other organisms can also cause 
encephalitis at any age. Steroid responsive meningoencephalitis (SRME) and 
granulomatous meningoencephalitis (GME) are two common inflammations of unknown 
cause, which can cause seizures in adult dogs. 

Hypoglycemia, hypocalcemia and hepatoencephalopathy are met2ü}olic causes 
of seizures. Organophosphate and lead toxicities are common. Head injuries can 
cause seizures immediately or later in life. Vascular disorders are rare but 
vasculitis, arterio-venous malformations and arteriosclerosis have been reported 
in dogs. An ischemic encephalopathy of the cerebral cortex can cause seizures 
in cats. Primary cerebral neoplasia is rare in animáis under 5 years of age 
except in brachycephalic breeds of dogs. Lymphosarcmna can occur at any age. 

Idiopathic epilepsy can be def ined as a disorder of recurrent seizures with 
no detectable underlying disease process. Idiopathic epilepsy can be inherited 
or acquired, but rarely occurs prior to 6 months of age. Inherited epilepsy 
occurs in puré bred dogs, 1-4 years of age and has not been reported in cats. 
Acquired epilepsy can occur at any age, as it is due to residual brain damage 
incurred from a past problem such as encephalitis or head injury. 

The possibility of exposure to toxins or trauma can be ascertained from the 
history. Evidence of trauma or chorioretinitis (associated with meningoen­
cephalitis) may be found on the physical examination. Serum glucose, calcium and 
fasting and 2 hour post prandial bile acids determinations are evaluated to 
detect metabolic disturbances. Serum canine distemper virus, feline infectious 
peritonitis virus, toxoplasmosis, and ciryptococcosis titers can be evaluated to 
diagnose these infections. Serum cholinesterase and lead determinations can be 
useful to diagnose these toxicities. 

Meningoencephalitis usually has increased white blood cells and protein in 
the cerebrospinal fluid (CSF). Along with the serum titers, CSF titers for 
v^rLcnxB organisms can also be evaluated. If increased leukocytes and protein are 
present in the CSF, but all titers for infectious organisms are negative, SRME 
or GME are suspected. 

Hydrocephalus can be denranstrated with ultrasound, if the fontanelle of the 
skull is large enough. Hydrocephalus and lissencephaly can be seen on magnetic 
resonance imaging (MRI) scans. 

Increased protein and occasionally white blood cells in the CSF and a mass 
lesión on the MRI or coroputerized axial tomograph (CT) sean are used to diagnose 
neoplasia. 

Idiopathic epilepsy is a diagnosis made when other causes of seizures are 
ruled out. Mixed breed dogs are most likely to have acquired epilepsy. Puré bred 
dogs could have either acquired or inherited epilepsy and breeding triáis are 
necessary to differentiate them. 



HKXHTBHKHCB SEZZURE NAMAOBMBNT 
Oral phenobarbital (1-2 mg/kg every 12 hours) is the routine maintenance 

anticonvulaant cholee £or dogs and cats. It is inexpeneive, safe and effective. 
I£ eeizures are not controlled, the dosage can be increased until serum 
phenobarbital levéis reach 30 micrograms/ml. If the serum phenobarbital level 
is greater than 30 micrograms/ml, hepatopathy may develop. 

Potassium brcMiiide (KBr) 22 mg/kg once daily may be added to the phenobar­
bital therapy for dogs with therapeutic serum phenobarbital levéis and persistent 
or clusters of seizures. If the dog becomes sedated on the combination of 
phenobarbital and KBt, phenobarbital may be reduced slightly each day until 
sedation disappears. If phenobarbital induced liver dys£unction is present, the 
phenobarbital dosage can be reduced further and KBr increased to 22 mg/kg every 
12 hours. Liver function usually will improve as KBr is not metabolized by the 
liver, but excreted through the kidneys. KBr may also be used alone at 22 mg/kg 
every 12 hours to control seizures. Serum KBr levéis o£ 1,000 - 1,500 
micrograms/ml are therapeutic and reach steady state in 4 months. 

Zn the United States, pharmaceutical grade KBr is no longer available 
because of toxicity to humans. Chemical grade KBr crystals are mixed in water 
(250 mg/ml) and clients are instructed to wear gloves and put liguid on a small 
amount of bread or dog food with a syringe. Once the KBr is ingesyed, the evening 
or morning meal is then fed. KBr is very effective for management of intractable 
cluster seizures in dogs. KBr has not been used in cats. 

Oral diazepam is an effective anticonvulsant in cats, but not dogs. If 
seizures in cats are difficult to control, when serum phenobarbital levéis are 
30 micrograms/ml, 1-2 rog oral diazepam every 12 hours can be added to the 
phenobarbital. If sedation occurs, reduce the phenobarbital dosage slightly each 
day until sedation disappears. Oral diazepam (1-2 mg) alone may also be used in 
cats every 8-12 hours to control seizures. 

Primidone and diphenylhydantoin are not used in cats and have become 
unpopular in dogs because of liver damage (Primidone) and rapid metabolism 
(Diphenylhydantoin). No advantage has been found over phenobarbital and 
potassium bromide which are safer and nK>re effective. 

Clonazepam 0.06 - 0.2 mg/kg/day divided every 6-8 hours, chlorazepate 2-6 
mg/kg/day divided every 8-12 hours, valproic acid 15-200 mg/kg/day divided every 
6-8 hours, carbamazepine 4-10 mg/kg/day divided every 6-8 hours and paramethadi-
one 30-50 mg/kg/day divided every 8 hours are other anticonvulsants which have 
been used orally with varying success in dogs to control intractable epilepsy. 
These anticonvulsants are expensive and often not effective. 

Acupuncture has been successful in controlling seizures in some cases that 
were resistant to all types of drug therapy. Referral to a certified acupunctur-
ist is recommended. Following acupuncture, anticonvulsant doses may be reduced 
significantly. Acupuncture may be used instead of drug therapy for routine 
seizure control in dogs and cats. 

Organophosphates, phenothiazine derivative tranquilizers and ivermectin 
should be avoided in animáis with a histoiry of intractable seizures, as these can 
make control difficult in individual animáis. 

DZPFERENTIAL DIAGNOSIS OF BBHAVIORAL ABNORNALITIBS 

A neurological disorder should be suspected in any dog or cat presented 
with dementia, aggression or other change in personality. Dementia is loss of 
intellectual abilities which may include training, habits and recognition of 
familiar objects including the owner. Aggressiveness is often due to psychologi-
cal or genetic personality disorders such as dominance aggression, but can be due 
to neurological disease. Ccxnpulsive circling and pacing are also behaviors which 
may have a neurological cause. 



Coropulsive tail chasing and self mutilation may be a neurochemical or 
neuro-hormonal imbalance, but the mechanism is unknown and an underlying nervous 
systetn lesión is rarely found. 

Many of the same mechanisms of disease produce behavior changes as well as 
seizures and an animal may have both. Congenital, inflaimnatory, metabolic, 
toxic, tratimatic, vascular and neoplastic disorders of the nervous system may 
produce behavioral abnormalities. Animáis with congenital hydrocephalus may be 
demented, aggressive and difficult to housebreak and train due to the severe 
atrophy of the cerebral cortex and diencephalon. 

Lissencephaly, congenital lack of neuronal and gyral development of the 
cerebral cortex, results in aggression, hallucinations, dementia and unpredic-
table behavior in dogs and cats. Lissencephaly can be diagnosed with MRI scans. 

GMj gangliosidosis, ceroid lipofuscinosis, neuronal glycoproteinosis and 
fucosidosis are lysosomal storage disorders that produce progressive behavior 
changes under 1 year of age. Only special centers can test for specific enzyme 
defects in leukocytes in GH, gangliosidosis and fucosidosis. Abnormalities are 
found on histological examination of lymph nodes in ceroid lipofuscinosis and 
neuronal glycoproteinosis. 

As discussed above, meningoencephalitis can be caused by canine distemper 
virus, feline infectious peritonitis virus, Toxoplasma gondii, systemic fungi, 
bacteria and other organisms. GME and SRHE may cause behavior abnormalities that 
are controlled with 2-3 mg/kg/day oral prednisone. If the behavioral 
abnormalities subside after 1-2 weeks, the prednisone dose is reduced over the 
next 2 weeks and altérnate day therapy is attempted. GME eventually progresses 
and is confirmed at necropsy, but SRME remains controlled on altérnate day 
prednisone, which may be eventually discontinued after 6-12 months. 

Hepatoencephalopathy is characterized by episodic dementia, pacing and 
circling. Serum ammonia and bile acids are elevated. Hypoglycemia, hyperglycemia 
and uremia may produce confusión and delirium and are detected with serum 
glucose, blood urea nitrogen and creatinine. 

Lead poisoning can cause hysterical behavior. Blood lead levéis can be 
evaluated. Tranquilizers and stimulants produce depression and hyperactivity, 
respectively. The possibility of exposure to drugs should be ascertained in the 
history. 

Head injuries cause dementia and compulsive circling that can be transient 
or permanent. A cerebral infarct of unknown cause described in cats can produce 
permanent aggressive behavior. 

Cerebral neoplasia can produce progressive dementia, aggression, compulsive 
pacing and circling. CSF may have increased protein and on occasion increased 
WBC. Cerebral neoplasia can be visualized on a CT or MRI scans. 



VBSTIBOXAR HKD CBRBBKXXAR DISORDKRS OF D06S AHD CAT8 
Cheryl L. Chrieman D.V.M.,M.S., Ed.S, A.C.V.I.M.-Neurology 

Unlversity of Florida, College of Veterinary Medicine 

Vestibular disorders produce disturbances of balance or equilibrium. Zn 
unilateral or asyimnetrical vestbular disease, the dysequilibrium is manifested 
as a head tilt to one side and the animal may also lean, clrcle, fall, or roll 
to that side. Bilateral symmetrical vestibular disease is more difficult to 
recognize as there is no head tilt, and the dyseguilibrium is associated with 
wide swinging head movements and the animal may weave and stagger to either side. 
In either unilateral or bilateral vestibular dysfunction, there may be 
spontaneous or positional nystagmus, rhythmic eyeball movements with a fast and 
slow phase. The nystagmus may be horizontal, rotary (in an are) or vertical. 

Disease of the vestibular system may be localized to 3 sites : 1. The 
peripheral vestibular nerve beginning with receptors in the inner ear and 
extending through the petrous temporal bone of the skull to the brain stem. 2. 
The vestibular nuclei of the brainstem in the floor of the fourth venticle of the 
rostral medulla oblongata. 3. The fastigial nucleus and flocculonodular lobes of 
the cerebellum. 

Many diseases affect a región rather than a specific nerve or nucleus, so 
often other signs which accompany vestibular dysfunction can be used to localize 
a lesión. A lesión must be localized to a particular section of the vestibular 
system before an appropriate differential diagnosis can be estaüalished. 

Lesione of the cerebellum effect muse le tone and coordination. General ized 
incoordination of the head and limb mov^oents unasssociated with weakness is the 
hallmark of cerebellar disease. The limbs may be hypermetric (excessively f lexed) 
or hypometric (excessively extended) during ambulation. The head may bob and 
tremor as the animal attempts to eat, drink, and sniff the ground. Acute rostral 
cerebellar lesions, as with trauma, result in opisthotonus with the animal in 
lateral recumbancy, conscious, and neck and thoracic limbs hyperextended. 

VESTIBULAR NBRVK DISORDBRS 
The diseases of the vestibular system which are most frequently encountered 

and have the best prognosis involve the vestibular receptors and nerves in the 
inner ear. With unilateral disease, the head tilt is toward the lesión and if a 
nystagmus is present, it is horizontal or rotary and the fast phase is away from 
the lesión. Although there is a reduction of tone in the extensor muse les of the 
limbs on the same side as the lesión, which makes the animal lean or circle 
toward the effected side, there is no hemiparesis, conscious proprioceptive 
déficit (animal stands on knuckled toes) or incoordination noted when the animal 
ambulates. 

With bilateral vestibular nerve disease the animal may stagger from side 
to side and have head movements with wide excursions which form a horizontal 
figure 8. Normal vestibular nystagmus, evidenced by a few beats of nystagmus when 
the head is turned from side to side, may be absent with bilateral vestibular 
disease. 

with middle and inner ear disease, the facial nerve may also be affected 
and produce signs of increased or reduced lacrimation and /or salivation as well 
as weakness of eyelid, ear and lip mov«nent on the 8«une side. The sympathetic 
innervation to the eye may be interrupted, as it courses through the middle ear, 
and ptosis, miosis, and enophthalmus (Horner's Syndrome) of the eye on the same 
side may be seen. 

In cases of bilateral inner ear disease, affected animáis may have reduced 
or complete loss of hearing. The cochlear nerve and the vestibular nerve travel 



In intímate contact and form the vestibulocochlear nerve. In most disorders o£ 
the vestibular nerve, the cochlear nerve is affected as well. During the routine 
neurological examination, subtle reductions o£ hearing often go undetected. 
Brainstem auditory evoked response (BAER) testing is a method o£ evaluating 
cochlear receptora and nerve function and can be useful to detect subtle hearing 
impalrments. 

On rare occasions vestibular nerve dlsease may be part o£ a cranlal 
polyneuropathy or dl£fuse polyneurpathy and other cranlal nerve déficits such as 
blindness , mydriasis, ventrolateral strabismus, dysphagia, megaesophagus, and 
tongue weakness or atrophy as well as weakness with depressed spinal ref lexes may 
be seen. 

A thorough hlstory is obtained and questlons concerning the onset and 
progression o£ signs, possibility of infectlon, injury, or toxlcity, and previous 
ntedications are explored. A complete phyelcal examination is performed, but 
examination of the external ear canal and pharynx should be performed under 
general anesthesla, if nothlng is found on the inltial examination. 

A complete blood count(CBC) and chemistry profile is often obtained prior 
to anesthesla. A normal CBC does not rule out an inner ear infectlon. Skull 
radiographs and magnetic resonance Imaging (MRI) scans can be useful to 
visualize mlddle and inner ear structures. A BAER test wlll be abnormal if the 
auditory portion of the vestibulocochlear nerve is involved. Once thls data is 
collected the best diagnosis can be selected from the list below and treated 
accordingly. 

DIFFBRKNTIAL DIAGNOSIS, TRKATMENT, AND PROGNOSIS 
OF VESTIBULAR NBRVB DISORDKRS 

1. Idlopathic Congenital- onset at blrth or up to 12 weeks of age (Doberman 
Plnscher, Germán Shepherd, Beagle, and Smooth Halred Fox Terrier doga and 
Siamese, Burmese, and Tonkanese cata); Signa may be unilateral or bilateral; 
Hearing may be impalred or absent; No facial or other cranlal nerve abnormalities 
noted; No treatment; Signs associated with unilateral involvement often improve 
and animáis compénsate, but may never be normal; Signs associated with bilateral 
involvement may be permanent; 

2. Inner Bar Infectlon- any age, any breed; Onset can be acute or chronlc 
progressive; Signs may be unilateral or bilateral; There may be only vestibular 
signs; There may be facial nerve paralysls and/or Horner's syndrome; There may 
be impalred hearing; If the animal is treated early with an appropriate 
antiblotlc ( oral trimethoprlm sulfa and cephalosporln, if no culture obtained) 
for 4-6 weeks, the prognosis is often very good. DO NOT DISCONTINUÉ THERAPy 
BEFORK 4 WEEKS BVEN IF SIGNS RESOLVEI JW) NOT USE 6LÜCOCX5RTICOIDS1 A head tilt 
and facial nerve paralysls (may need artificial tears) can be permanent. An inner 
ear infectlon is the most comnon cause of vestibular dlsease. 

3* Idlopathic Vecrt:ibular Syndrooe- common in adult cats and gerlatric dogs; 
ocasionally seen in adult non gerlatric dogs; Peracute onset of severe vestibular 
dysfunctlon and affected animáis may be unable to «unbulate due to disorlentatlon 
from the severe dysegulllbrlum. unilateral signs are most conanon; Ocasionally 
bilateral signs are seen; No facial nerve paralysls or Horner's Syndrome or other 
cranlal neurpathies are present; Impalred hearing may occur in bilateral dlsease; 
Animáis improve over 24-72 hours and can ambulate, although still have 
dysequilibrlum. RULE OUT INNER EAR INFECTIONl No treatment; Most animáis improve 
over 1-3 weeks and may return to normal or retaln a permanent head tilt. 

4. Trauma -conmon cause of acute vestibular signa in any age or breed; 
Signs are most often unilateral; May flnd blood in external ear canal; May have 
facial nerve paralysls and Horner's syndrome. May give glucocorticoids if known 



trauma. Signe may resolve or there can be a permanent head tilt. 
5. Neoplasia -naeopharyngeal polyps may grow in the middle ear and produce 

compresslon or Infection of inner ear, but neoplasia le rare. Neurofibroma of the 
vestibular nerve will produce a chronic progressive head tilt; Exploratory bulla 
osteotomy and attempt tumor removal; Prognosis good if a polyp removed, but poor 
if anything else. 

6. HypothyroldiBm -rare cause of unilateral or bilateral vestibular disease 
in dogs; May or not have associated facial nerve paraysis or megaesophagus; May 
or not have diffuse neuromuscular disease which must be differentiated from 
brainstem disease ( see below); Oo TSH stimulation on all vestibular nerve 
disease of unknown origin in adult dogs; Treat with thyroid replacement therapy 
and signe resolve. 

7. AmlnoglycoBide Antibiotics -If animáis are treated with gentamicin or 
amikacin, they should be closely monitored for dysequillibrium and hearing 
impairment. Historically streptomycin has caused dysequilibrium in cate and 
should be avoided. 

8. Cranial Polyncmropathy -rare cause of múltiple cranial nerve signs in 
dogs with no evidence of brainstem disease and normal thyroid function; Are 
glucocorticoid responsivo and are thought to be an autoinmune disorder. 

BRAINSTEM VESTIBULAR, VBSTIBULOCSRBBBLLAR, AMD CSRBBBLLAR OISORDBRS 
Diseases of the vestibular system in the brainstem and cerebellum are less 

common than vestibular nerve disease and often have a poor prognosis. If the 
brainst«n vestibular nuclei and pathways are affected, the animal will have a 
head tilt toward the lesión and déficits similar to vestibular nerve disease. 
Nystagmus may be horizontal, rotary or vertical. 

With involvement of brainstms motor pathways, hemiparesis or quadriparesis 
worse on the side of the lesión may be apparent. Spinal reflexes in the thoracic 
and pelvic limbs will be normal or hyperactive, which will differentiate the 
brainstem disease frcMn a neuromuscular disorder such as hypothyroidism or scmie 
other polyneuropathy. In the latter diseases, spinal reflexes are depressed or 
absent. 

Conscious proprioceptive déficits, evidenced by standing on the dorsum of 
the toes, when placed in this abnormal position, may be present due to 
involvement of ascending sensory pathways in the brainstem. Ataxia and 
hypermetria especially of the thoracic limb on the side of the lesión is commonly 
seen if there a is spinocerebellar tract or caudal cerebellar peduncle brainstem 
lesión. 

If a unilateral lesión is located in the vestibular portion of the 
cerebellum, the head tilt is away from the side of the lesión (paradoxical head 
tilt). There is usually ataxia and hypemmtria, especially evident in the 
thoracic limb on the side of the lesión; but if there is no brainstem disease 
then there is no hemiparesis or conscious proprioceptive déficit. Nystagmus may 
be horizontal, rotary, or vertical. There may be other cerebellar signs like head 
bobbing and tremors as well. 

A diffuse or bilateral lesión of the cerebellum may produce generalized 
incoordination and dysequillibrium. Nystagmus may be present and is often 
vertical. 
Many cerebellar disorders only produce incoordination of movement and head 
tremors with no evidence of dysequilibrium. 

The patient evaluation is similar to that described for vestibular nerve 
disorders with the addition of cerebrospinal fluid (CSF) analysis and titers for 
various infectious organisms. The HRI and BAER are performed with the focus on 
the rostral medullary brainstem and cerebellar áreas. A lesión extending from the 



inner ear to the brainetem can be vieualized with the MRZ sean. 

DIFFKRENTIAI. DIAGNOSIS, TREATHEHT, AND PROGNOSIS OF 
BRAINSTEM VESTIBULAR AND VBSTIBOLOCBREBBLLAR DISORDERS 

1. Infections and Inflanaations 
a. Ascending Inner Bar Infection -occasional In cata, but rare in 

dogs; UsuaXly have a history of chronic resistant inner ear infections. CSF-
degenerative neutrophilic pleocytosis, may or may not get positive CSF culture 
; Treat aggressively with appropriate antibiotics as described above, but 
prognosis may be peor. Often avoidable i£ animal treated early and long enough, 
then monitored for recurring infections. 

b. Septicemia and Bacterial Bmbolization -producing a suppurative 
meningoencephalitis; acute onset; animal febrile; CBC- neutrophilic leukocytosis; 

CSF- degenerative neutrophilic pleocytosis, may or may not get positive CSF 
culture; Treat aggressively with appropriate antibiotics; Discover and treat 
source of infection ie. bacterial endocarditis or pyometra; Prognosis may be poor 
i£ signs severe 

c. Steroid Responsive Meningoencephaloaq^litis - any age or breed of 
dog; Acute onset of signs; CSF-pleocytosis (cell type varies but no degenerating 
neutrophils); Responso to glucocorticoids (Prednisone 2.2mg/kg every 12 hours) 
in 72 hours; Long term prognosis can be good, but may have to be on steroids 
indefinately (taper dose of prednisone to lowest effective level that can be 
given every other day). 

d. GranulomatouB Heningoencephalomyelitis - adult dog; acute onset 
of signs; CSF- pleocytosis (cell type varies but mixed cells most common); May 
have temporary response to glucocorticoids; Long term prognosis poor; Necropsy 
confirme diagnosis. 

e. Distenper virus (dogs) and Feline Infectioua Peritonitis virus 
(cata) Heningoencephalomyelitie -may produce acute progressive signs; CSF 
pleocytosis (cell type varies); Serum and CSF viral titers may support the 
diagnosis. Treat with prednisone to reduce inflammation and antibiotics for 
secondary bacterial infection,but prognosis is poor. Necropsy may be needed to 
confirm the diagnosis. 

f. Other Infections -include toxoplasmosis, cryptococcosis, 
aspergillosis and other rare organisms; Acute progressive signs; CSF pleocytosis; 
Ser\un and CSF titers for specific organisms may help confirm the diagnosis so 
apropriate therapy can be given; Prognosis grave. 

2. Neoplaeia -adult or geriatric dogs and cata; acute or chronic 
progressive signs; CSF- may or not have pleocytosis, often only elevated protein; 
MRI usually shows tumor; Prognosis grave; Necropsy confirms diagnosis and tumor 
type. 

3. Metronidazole Toxicity -animal on metronidazole therapy may suddenly 
develop ataxia and nystagmus (vertical); Can go on to develop severe depression 
and seizures; Discontinué metronidazole therapy and control seizures; Signs often 
resolve if detected early. 

4. Thiamine Deficiency -Kittens or adult cats on a deficient diet may 
develop signs of bilateral vestibular and cerebellar disease; Treat with 50 mg 
Thiamine every 12 hours until signs improve and correct the diet; Prognosis good 
if detected early; Rare in dogs unless on an unusual diet. 

5.Trauma -acute onset of signs; Have history or physical evidence of 
trauma; treat with glucocorticoids; Prognosis varies with severity of the lesión; 
Can continué to slowly improve over 9-12 months. 

6, Neuroaxonal Dystrophy -Rottweiler and Collie dogs and some cats may 



develop chronic progressive incoordlnation, bilateral dysequilllbrium, and 
nystagmus, which may begin at 1-2 years of age and insideously progrese over the 
following yeare; No treatment; Suspected to be inherited; Anímale may be 
acceptable pete for years, but need assitance to drink, eat, and walk later in 
the course of the disease. 

DIPFERBHTIAL DIAGNOSIS OF CBRKBBLLAR DISORDBRS 
WITHODT VBSTIBDIAR DYSFONCTIC»! 

1. Congenital Malfomations -signa of cerebellar dysfunction noticed 
shortly after birth; No treatment; Signe stay the same; Animáis may be accetable 
pets if mildly affected; In cats, often due to an in-utero panleukopoenia virus 
infection; 

2. Cerebellar Abiotrophy, Spongifom Degeneration, Lyeosomal Storage 
Disorders and other Cerebellar Degenerations -Kerry Blue Terriers, Cordón Setters 
and other dogs may develop progressive cerebellar signs from an inherited 
cerebellar abiotrophy, when less than 1 year of age; No treatment; Kerry Blue 
Terriers are severely affected by 1 year of age, but Cordón Setters may progrese 
more slowly and be acceptable pets for a longer period of time. Labrador 
Retrievers, 4-6 months of age, may develop progressive ataxia with episodes of 
opisthotonus from a spongifom degeneration of the cerebellum; No treatment; Poor 
prognosis. Several lysosomal storage disorders produce early signs of cerebellar 
dysfunction prior to the first year of life; No treatment; Prognosis grave. Adult 
dogs have been described to have progressive cerebellar signs from late onset 
cerebellar degeneration of unknovm cause; No treatment; Signs slowly progrese 
over time. 

3. Infections and inflanmations -infections and inflammations such as 
steroid responsive meningoencephalitis, granulomatous roeningoencephalitis, 
disteroper and feline infectious peritonitis viruses, and other organisms 
producing vestibulocerebellar disease discussed above can also only affect the 
cerebellum to produce generalized incoordination; The diagnosis, treatment, and 
prognosis are the sane. 

4. Traiiaa -Acute cerebellar injury may result in opisthotonus which often 
resolves over 4-8 weeks, but residual cerebellar incoordination may be seen. 

5. Meoplasia -Neoplasia described with vestibulocerebellar disorders can 
also affect the cerebellum to produce only generalized incoordination. The 
diagnosis, treatment and prognosis is the same. 
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gXAtlgli HEURDLOBIDUE EH PRATIDUE CANINE 

1. tntroductton 

Le syetéme nerveux eet dfvteé en deux portiee. Tune centróle comprenonl 
le cerveau et le mofille éptntére et l'outre, périphértque, constltuée des nerfs 
émergeant du tronc cerebral et de la moeile épfntére. Nous survolerons en 
premier lleu l'anatomie de ees structures et reverrons les symptfimes observes 
lorsque leur fonctton est perturbée. Au terme de l'exposé sutvent qui aura traite 
de l'examen neurologique, chacun devralt dlsposer des bases sufíisantes 
permettant de locallser la lesión au sein du systéme nerveux. 

2. Anatomía du gtfstfeme nerveux 

Le cerveau est constltué anatomo-fonctlonnellement de clnq partles 
dlstlnctes. II saglt du tronc cerebral, du cervelet, du métencéphale, du cortex, 
du systéme vestlbulalre. II est Important de réallser que les symptdmes 
neurologiques permettent de dlstlnguer: 

1) les affections du tronc cerebral (bulbe rachldlen ou moéile allongée, 
prolubérance cérébrale, mésencéphale) doü provlennent la plupart des nerfs 
crSnIens, 

2) les matedles du cervelet, 
3) les lésions du métencéphale comprenant le thalamus et l'hypothalamus 
4) les affections du cortex et des gangllons basaux 
5) les troubles de l'apparell vestlbulalre. 

Une localtsatlon plus precise n'est guére possible. Dans de nombreux cas 
neurologiques, plusteurs partles du cerveau sont attelntes. 11 saglt alors de 
lésions multlfocales ou diffuses quI sont Identlftées sur le base de signes 
chacun représentatlf de lattelnte dune partle du cerveau. 

2.I.Lesnerfscranlens 

Les nerfs créniens partent du tronc cerebral, lis trouvent leur origine 
dans les neurones de leurs noyaux repartís entre le mésencéphale et le bulbe 
rachldlen. Les fonctlons anormales de ees nerfs s'exprlment par: 

- un strablsme (nerfs moteurs III, IV, VI) 



- des réfiexes puptlletres obsents (nerf 111 parasympathique) 
- une hypoalgéste ou une analgésfe de la face (nerf V sensible) 
- une paralysle de la mdchoire, syndrome de la 'gueule ouverte" (nerf V 

moleur) 
- une paralysle des muscles de la face, paralysle facíale (nerf Vil 

moteur) 
- un syndrome vestlbulalre avac tele penchée, alaxle, tendance é lomber 

el nyslagmus (nerf VIII vesllbulaire) 
- lo surdlté (nerf VIII audIUf) 
- des difficullés de déglullllon (nerfs moleurs IX el X) 
- des arylhmles cardiaques el une paralysle du Iraclus dlgesllf (nerf X 

parasympallque) 
- une paralysle des cordes vocales (nerfs moleurs X,XI) 
- une paralysle de la langue (nerf XII). 

Le nerf accessoire (nerf XI) fnnerve égelemenl les muscles irapéze, 
brochlocéphallque el une parlle du slemocéphellque. Sa lesión enlrofne une 
alrophle de ees muscles. 

Nous réallsons alnsl que deux nerfs (1,11) sonl absenls de celle lisie. II 
s'agll du nerf olfacltf qul esl davanlage une exlenslon du cerveau qu'un nerf 
propremenl dll el du nerf opltque (II). 

Une acUvIlé anormale de ees deux nerfs se resume par. 
- une anosmle (nerf I) (diffIclle ¿ délermlner en médecine vélérlnalre), 
- une cécllé pérlphérlque (retine, nerf II) ou céntrale selon lexpllcallon 

cí-dessous. 

Une c§clt6 pérlphérlque esl due ó une lesión de la retine, du nerf aplique, 
du chlasma aplique ou de la bandelelle aplique. Une cécllé céntrale esl due é 
ralleinle des voies visuelles situées entre la bandelelle optlque el le cortex 
occipital. La dislinction entre ees deux types de cécllé esl besée sur le quelite 
des réfiexes pupillaires. Lorsque les réfiexes puptllatres sonl absenls, II s'agll 
d'une cécllé pérlphérlque. La présence de réfiexes pupillaires esl le signe d'une 
cécllé céntrale. 

2.2. Substance blanche de la base du cerveau 

La base du cerveau contient les votes afférentes el efférentes qul 
assurent respectivemenl la transmisslon des sensatlons provenanl de la 
pértphérie el celle responsable de ractlvité molrice descendente. La dislinction 
entre une alleinte des nerfs crftntens dans leur périphérie par opposition á celle 
de la base du cerveau esl obtenue gréce aux test de maintien el de posture. Ces 
tests exigent rintégrlté des votes afférentes el efférentes qul traversent le 
tronc cerebral. 

¿; 



2.3 Lo formotton réticulée 

Les Qffectlons de lo base du cerveou (tronc cerebro)) peuvent étre ó 
l'origine dapathle, de stupeur ou de coma. Ces signes sont généralement dus é 
l'attetnte de cette structure. 

2 4 Resume des aííectlons du Ironc cerebral 

Une foctlon anormale des nerfs crAnlens assocée d des tesis de matnlten 
el de poslure deficiente alnsl qu'd un élat d'apathle sont le signe d'une maladle 
du tronc cerebral. 

2.5 Le cervelet 

Le cervelet est un orgone réguloleur de Vectlvlé motrlce logé dans la 
íosse postérleure de la bofte crAnlenne. I) est separé des lobes occlpttaux deu 
cerveau par la tente du cervelet. Sa fonctlon majeure est de doser lactlvlté 
musculaire et de coordonner les fins mouvements du corps. Le cervelet folt 
également partle du systéme vestlbulatre. Certalnes lesione de la partle latéro-
ventrale de cet organe peuvent étre ¿ Torlgine d'un syndrome vestlbulalre. 

Les signes anormaux d'une aífectlon du cervelet sont les sulvents : 
- posture anormale avec patios écartées^ tremor (tremblemente) grossier 

du corps et tendonce é tomber, 
- otaxie généralisée sans falblesse des pattes (ataxie tróncale) 
- mouvements trop ampies (hypermétrte) en parttculler des membres 

antérleurs 
- chutes f réquentee 
- les anlmaux se heurtent aux obstados car lis ne régulent pas leurs 

mouvements 
- tremblements íins de la tete au repos 
- tremblements grossiers de la tete lors de mouvements volontalres 

(tremblements d'lntentlon) 
- spastlclté des membres 
- réfiexe de menace absent en présence d'une visión malntenue 
- syndrome vestlbulatre (tete ponchee, nystagmus). 

La présence de lésions dans le volslnage de la base du cervelet peut. a 
l'occaslon, provoquer des signes cérébelleux de per les lésions engendrées aux 
voles nerveuses afíérentes et eííérentes du cervelet. 

2-6 Le métencépahle (Ihalamus - hyoothalamus) 

Le Ihfllomus représenle un omoncellement de noyoux dons lo profondeur 
des hémisphéres. Le Ihalamus est situé crénialement au mésencéphale. Cette 
partle du cerveau repott des ílbres eensorlellee d'orlglnee diverses et est en 



étroUe relatton ovec les centres moteurs de lo portle ontérleure de le dase du 
cerveau. II projéte les impulsions électrfques prtnctpalement vers te cortex qut 
luf renvole d'autres ínformatlons. 

L'hypothalamus est situé en dessous du thalamus. 11 est responsable des 
réacttons viscerales tels les sentlments de faim et de solí, la régulatton de la 
température corporelle et le degré d'excrétfon de l'eau par les reins. II produU 
également des facteurs réglant certalnes foncttons endocrlnes. Certaines de ses 
neurones apparttennent au systéme végétatif (sympathtque et parasympathlqe). 
Bien que l'hypothalamus ne sott pas contrdié directement par le cortex, ce 
dernier influence son actIvUé, particullérement lors d'états émotlonnels. 

Les moladles de cette partte du cerveau provoquent: 

- une polyurle 
- une polydlsple (diobéte insípido) 
- un appétit anormal (anorexie, polyphagte) 
- un déréglement de la température corporelle 
- de l'apathle, de la stupeur ou un como. 

2 7 u cprtg?<. le? gonqllpng bpgQMx 

Le cortex cerebral constltue lo surface des hémtsphéres cérébraux.. 11 est 
constltué d'un nombre gigontesque de cellules (substance grise) ayant entre 
el les des votes de communtcattons st complexos et nombreuses qu'elles restent 
pour la plupart non-ldentiftées. Nous dtstlnguons au plan íonctlonnel des 
réglons motrices et sensibles alors que d'autres sont responsables de 
ptiénoménes d'assoctatton Indispensables é la coordtnatton des phénoménes 
cérébraux. Les hémtsphéres cérébraux sont separes de fapon plus ou moins 
arbttralres en tobes frontaux partétaux, temporaux et occtpttaux. Les ftbres 
qulttant les neurones du cortex cerebral et cellos responsables du transport des 
ínformatlons provenont de réglons sous-corttcales constttuent lo substance 
b I anche du cerveau. 

Les gangttons basaux sont constttués de cellules logeos dons la 
profondeur des hémisphéres. lis bordent les ventrículos latéraux. Ces gangttons 
sont en étrotte relatton t'un ovec t'eutre atnst qu'evec te cortex cerebral et le 
thalamus par rtntermédtatre de ftbres de connectton. 

Les lesiona affectant le cortex, les gongllons basaux se résument par: 
- des parestes et ataxies dtscrétes souvent plus marquées d'un cdté du 

corps que t'outre 
- des démarches coordonnées non contrOlées en cercle, le long d'un mur ou 

forcees et motntenues ovec lo tete poussent contre un mur 
- une cécité céntrale unllotérote ou btlatérole (réfiexes pupilletres 

malntenus) 



- des myoclontes, des tremblements, des crompes, des crlses d'épflepsie, 
de norcoiepsfe ou de cotoplexie 

- des tests de mointten et de posture déf (cients (souvent d'un seut c6té 
du corps). 

26. Lapparell vestlbulotre 

Lapparel) vestlbuloire est responsable de réqulltbre spociol du corps et 
de lQ tete por ropport QU sol. II est constttué de dt verses structures repartí es 
dons lecervelet,le tronc cerebral et lorellle Interne. C'est la coordlnatlon et le 
bon fonctlonnement de ees structures qul font que Tantrnal malntlenl l'équlllbre 
de sa tete et de son corps. 

Lors d'une attelnte vestlbulalre é l'tnverse, on observe des troubles de 
réqulllbre dont les caractéristiques les plus classiques et plus fréquentes en 
médectne vétérinaire sont la présence d'une tete ponchee, de nystegmus, de 
marche en cercle, de chute ou falblesse sur le cdté affecté, et d'un strablsme 
ventral du cdté affecté. 

3. Lexamen nfluroioqtoufl 

L'examenneurologtque nedolt 6tre fait qu'au terme de lexamen general. 

Le premierbut recherché lors de lexamen neurologique est la locallsaton 
de l'affection. Lorsque la lesión est locallsée, les examens complémentalres 
tels l'examen du liquide céphalorachien (ICR), les études électrodtagnostiques 
et les radlographies permettent généralement de préciser ou conffrmer la 
localisatlon de ta lesión et de definir la natura du mal. 

3.1. EsDécB. race, ftqg. sexe 

ees Informatlons sont primordiales tant II est vral "que certalnes 
moladles se développent chez des sujets partlcullers souvent d'dge assez bien 
definí. 

3.2. Anamnése 

Les Informatons obtenues lors de lanamnóse sont également tres 
Importantes. On Inslstera sur les polnls sulvants: 

- révolutlon de la maledle (algufi, chronlque, recidivante, progressIve) 
- plusleure anlmaux d'un élevage ou d'une familte, par exemple, sont-tls 

attelnts du méme mal ? 
- quelle nourrlture donne-t-on 7 
- I'orlglne de l'anlmal (étranger, Indígeno, chenll, etc.) 
- l'anlmal a-t-ll souffert d'autres maladles 7 



- les voccins (á Jour. pos á Jour ?) 

3.3. La locomotion 

Les Qnomelles de lo démorche peuvent étre généroHsées eux quotre pottes 
ou étre Itmltées é une certotne portle du corps. On observero le pottent pour les 
signes sutvonts: 

- monoplégie, hémiplégle, poroplégfe, tétroplégie 
- roldeur de certolns membres 
- mouvements onormoux (en cercle, tendonce é tomber, atoxte, 

mouvements de monége, etc.) 
- dysmétrle (glnérolenrient hypermétrle) 
- roldeur du cou. 

3.4. Tests de molntlen et de oosture 

Les tmpulslons sensitlves Indlcotrlces du degré de tensión de le 
musculoture, des tendons et des capsules ortlculolres provlennent de 
récepteurs spéclfiques qul trodul ínt ees phénonriénes méconiques en 
Impulslons électtiques. Les potentlels électrlques engendres porcourent les 
neis pérlphérlques, lo nnofille éplnlére et occédent ou cerveou oii lis sont perpus 
consclemment. Une réponse motrlce est olors engendrée por le cerveou. Elle 
ossure chez les sujete soins des mouvements coordonnés et une posture 
Qdéquote. 

Les tests de molntlen et réflexes posturoux les plus útiles en médeclne 
vétérlnolre sont le "plocé toctlle" et "les soutlllements de cdté". D'outres, telle 
que lo deml-morche, lo morche en brouette, le plocé visuel, peuvent oussl étre 
utillsés. 

Les onomolies de ees tests permettent de mleux locollser l'offection, por 
exemple é une ou plusleurs pottes ou d'un cdté ou de l'outre du corps. Des tests 
de molntlen et de posture onormoux suggérent une ottelnte d'une portle 
quel conque du systéme nerveux, solt: 

- des neis pérlphérlques, 
- de lo moélle épiniére, 
- de lo bose du cerveou ou 
- du cortex 

3.5. le? réfie^^eg 9d\mw PM rtflgxeg m^dMllglreg 

Les réflexes médullotres dépendent de l'lntégrlté des muscles, des nefs 
périphériques et de lo substonce grlse de lo moélle éplnlére ou nlveou de 



linlumescence cervicale (pour les réfiexes des membres postérleurs) el de 
rintumescence cervicale (pour les réfiexes des membres ontérleurs). Lo qualUé 
des réfiexes médullalres dépend aussl d'un efíet Inhlbtteur du cerveau sur les 
neurones moteurs au seln de ees Inlumescences. Lors d'hyperréflexie (réfiexes 
Irop forls), cel effel Inhiblleur est rédult ou eliminé par une lesión de la 
substance blanche siluée enlre le cerveau el l'arc réflexe qul prend place au 
sein de ees inslrumescences. Une hyporéflexie ( réfiexes Irop faibles) ou une 
aréflexie (réfiexes absenls) sonl le signe dune lesión des nefs péripiíériques, 
des muscles ou de la subslance grise de la moélle épiniére au niveau de ees 
inlumescences. Ainsl une lesión siluée enlre la base du cerveau el le cinquiéme 
segmenl cervical de la muelle épiniére provoque, méme s i l s'agil dune 
Iransseclion compléle de la moélle épiniére, une liyperréflexie des qualre 
palles Une lesión de Tinlumescence cervicale (segmenls C6-TI) provoque une 
iiyporéflexie ou une aréflexie des palles anlérieures el une hyperréflexie des 
palles poslérieures. Une lesión des segmenls T2 a L3 ne modifle pas la qualllé 
des réfiexes aux palles anlérieures, mais engendre une hyperréflexie des palles 
arrieros. Lorsque l'inlumeseence lombosacrée esl lésée, nous assislons a une 
iiyporéflexie ou une aréflexie des membres poslérieurs. Lors delleinle des 
segmenls sacres (S1-S3), nous observons une iiyporéflexie ou une aréflexie du 
réflexe périnéal el du réflexe bulbo-urélral ou vulvo-urélral. Une alonie de le 
vessie el une inconlinence urlnaire due a une incompélence des mécanismes 
spliinclériens peuvenl apparailre. 

Le réflexe panniculaire esl ulile pour localiser les lésions de la moélle 
épiniére liioraco-lombalre chez le ciiien el le ciíal. Les fibres afférenles 
sensibles aux pincemenls dé la peau de parí el daulre du rachis de l'animal 
enlrenl dans la moélle épiniére au niveau de celui de la slimulalion. Ces fibres 
parcourenl ensuile la moélle épiniére jusque dans les segmenls T i a C8 oíi larc 
réflexe a lieu. Les voies posl-synapliques qulllenl la moélle épiniére é l'endroll 
de ces segmenls el viennenl innerver le dermalome slimulé. Une iiyporéflexie ou 
une aréflexie est généraiement observée enlre la lesión el la parlie caudale du 
raciiis. Parfois, une hyperréflexie esl observée ló oíi la lesión esl localisée. 

Les réfiexes médullalres sonl solí mullisynapliques el condilionnenl 
plusieurs nerfs, leí que le réflexe de relrail du membre, ou monosynaplique, 
nlnleressanl qu'un seul nerf, leí que le réflexe du bíceps brachial (membre 
anlérieur) ou le réflexe rolulien (membre poslérieur). 

3.6. La sensQlion de douleur 

Lolfaclion (nerf I) esl évaluée en présenlanl de la nourrilure a l'animal 
(aprés avoir couverl ses yeux). 

La Vision (nerf II) esl leslée par le lesl cllgnemenl á la menace dans les 
différenls champs de visión du palienl. II faul prendre garde a ne provoquer 
aucun mouvemenl dalr qul puisse faire fermer les paupiéres de l'animal. 



Un strabisme (nerís III, IV, VI) sera observé directement ou en déplopont 
1Q tete vers le haut. 

Lo sensation douloureuse de la face (nerf V) est ¿valuée en plnpant lee 
dtíférentes parties de la face (branche maxIUaIre, branche ophtalmlque "«t 
branche mandtbulafre). 

Une paralyste des muscles de la m¿chotre (nerf V) est diagnostiques par 
simple observaron ou lors de la mantpulatlon de la gueule qul s'ouvre sans 
resístanos ou reste ouverte sans se refermer ("syndronie de la mftcholre ou 
gueule pendante"). 

Une assymétrle ou une paralysle facíale (nerf VID est observée 
directement: Incapacité ó fermer un oell, oreille ou lévre tombante. 

Les maladies du hultiéme nerf (nerf acoustlque) s'exprlment por un 
syndrome vestlbulalre pour la branche vestlbulatre (tete penchée, nystagmus, 
strabisme de posltlon , tendance á tomber, marche en cercle) ou une surdité 
pour la branche audltlve. 

Une dlfflculté ¿ deglutir (nerfs IX, X) sera généralement mentlonnée par 
le propriétaire et nous pouvons l'évaluer par administratlon d'eau dans la gueule 
ou en observant l'anlmal lorsqu'll se nourrlt. 

Une paralysle des cardes vocales (nerf X) est exprimée par une volx 
onormole et souvent par une dyspnée provenont des vales resplretoires 
supérleures et parfols par des phénomémes de 'fausses routes". L'lnspectlon du 
lorynx est généralement nécessaire ¿ l'ldentlflcatlon de cette anomalía. 

Une paralysle unlletérale de la langue (nerf XII) est lllustrée par une 
dévlatlon de la langue vers le cOté saín. Une porsiysie btlatérele engendre 
rincapaclté d mouvolr la langue. 

4. locQUgQltpn des affectlona nerveyses 

En se basant sur tous les résultats de l'examen neurologique, nous 
parvlendrons é locallser la lesión du systéme nerveux. 

4.i.AnpmQlíe8delocQmQllon 

Elles peuvent affecter une seule patte ou plusieurs membres. Elles sont 
parfols localIsées á une moitié du corps. 

Z 



4.1.1. nQHQPlfegte 

- Toujours ovec hypor6f texte ou aréf lexie. 
' Signe de lesión d'un seul ou de plusleurs nerfs pérlphériques de lo 

poUe ottelnte. 
- Porolysle du nerí sclatlque générolement due chez les pellls 

antmaux d une injectlon Intramusculalre ou d une fracture du bessin. 
- Peut-étre due é une lumeur de ou plusleurs nerfs ou rocines 

nerveuses. 

4.i.2.Pürqpiéqie 

- Réfiexes médullalres normaux ou exageres : lesión de la moélle 
éptniére entre les segments T2 é L3. 

- Réfiexes médullalres abaissés ou absents : lesión de la moélle 
épiniére au niveau de l'lntumescence lombosacrée (segments L4 é S3). 

4.1.3.HémifilÍ8lfi 

- Réfiexes médullalres malntenus aux deux pattes lesees : lesión de 
lo moéile épiniére cervlcale (segments C1 á C5) du c6té lésé. 

- Réfiexes médullalres dimlnués au membre antérieur lésé et 
présents ou exageres d l'autre membre paralysé : lesión de l'lntumescence 
cervlcale (segments C6 ¿TI ) affectant la moltié de la moelle épiniére située du 
méme cdté que cetul des membres paralysés. 

- Réfiexes médullalres présents á exageres aux quatre pattes avec 
íonction nórmale des nerfs créniens, état de consclence et comportemenl 
normaux: lesión de la moéile épiniére cervlcale (segments C1 ¿ C5). 

- Réfiexes médullalres dimlnués ou absents aux pattes antérleurs 
et normaux ¿ exageres aux pattes ameres : lesión bilatérale de l'lntumescence 
cervlcale (segments C6 ó T1). 

- Réfiexes médullalres présents ¿ exageres aux quatre pattes, 
onomalie des nerfs créniens, apathle, stupeur ou coma : lesión de la base du 
cerveau. 

•• Hyporéflexle ou aréfiexie des quatre membres et sensation de 
douleur maintenue: lésions des rocines nerveuses motrices. 

- Hyporéflexle ou aréfiexie des quatre membres et sensation de 
douleur diminuée: polyneuropathle périphérique. 



4.1.5. AnomoKe de nerfs crfintens (porml nerfs III á Xll). tests de 
mointlen et réf lexes oosturaux anormaux 

- Lesión du tronc cerebral, 
- Les noyaux des nerfs crántens anormaux sont atteints. 
- Les votes escendantes ei descendentes responsables des tests de 

malntlen et des réflexes posturaux qui treversent la base du cerveau sont 
lesees. 

4.1.6. Anomalía de nerfs créniens (oarml nerfs III á Xll). tests de 
malntlen et des réflexes oosturaux normaux 

- Léston des nerfs crénfens dans leur pérlphérle. 
- La base du cerveau est Intacto (réflexes de malntlen et des 

réflexes posturaux). 

4.1.7. Céclté. réflexes DUoHlalres absenta ícécité oérlphérloue) 

- Léston de la retine, du nerf optlque, du chlasma optlque ou des 
fibres prétectales quI quUtent la bandelette optlque et se rendent dans le 
mésencéphale pour provoquer le réf texe puplllalre. 

- Probablement pas une lesión du mésencéphale á l'endrolt de l'arc 
réfiexe puplllalre car pos d'affectlon d'outres nerfs créniens (en portlculter pas 
de strabisme dú á une lesión du nerf III). 

4.1.8. cécUé. réf lenes PtiPlIlcitrgg nprmo«>< (ĉ ĉfté centrolg), 

- Lesión du cortex optlque de la reglón occlpttale. 
- Lorsque la lesión est unlletérale, t'affection se situé sur le 

cortex occipital opposé á celuf de l'oeli aveugle. 

4.1.9. Tete oenchée dun cflté. oaralysle facíale alnsl que mlosls. 
otóse et enoDhthalnfius du cété ou la tete oenche. nystaqmus horizontal et tests 
de malntlen et de costure normaux 

- Syndrome vestlbulafre du cété oíi la tete ponche. 
- La lesión du facial alnst que le syndrome de Homer (mlosls, 

ptose, enophthalmus)Indlquent une attelntede lorefllemoyenne. 
- Les tests de malntlen et les réflexes de posture normaux en 

présence du syndrome vestlbulalre Indlquent une lesión pérlphérlque localIsée ¿ 
lorellle Interne olors que le tronc cerebral n'est pas touché. 

*- Vrolsemblablement, une otite moyenne ayant degeneré en otUe 
Interne. 
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4.J.10. Tete oenchée. n^stoqmus. tests de molntfen et de ooslures 
déficlents 

- Syndrome vestlbulolre 
- Affectlon du tronc cerebral á I'endroU des noyaux vestibulaires 

(prés du IVéme ventrfcule). 
- Nécessité d'exomtner loreflle interne (radfogrophies) et le 

liquide céphQlo-rachtdlen afín d'évaluer la posstblltté qu'une maladte de 
loreille interne se soit propagée á la base du cerveau. 

4.1.11 AtaxlB généraltsée. tendance é tomber. tremor 
(tremblements) généralisé. et tremblement d'intentlon. hyoermétrie. 

-Symptdmes représentattfs d'une metadle du cervelet. 

4.1.12. Mouvements de manéqe en cercle vers la droUe. 
proprioception ralentie aux membres gauches, test de sensation douloureuse a 
la narine ĝ M̂che absenté 

- Les mouvements de manége en cerdee sont souvent associés a 
une lesión corticale du cdté oú Tanimal tourne en rond. 

- Une proprtoception anormale d'un cdté du corps suggére une lesión 
du cortex contra-lateral lorsque les nerfs pérlphérlques (réílexes normaux) et 
le tronc cerebral (nerís créniens III é XII normaux) sont sains. 

- Vraisemblablement, une lesión du cortex frontal ou parietal á 
droite. 

4.1.13. Tétraolégie. opistotonus. oattes en extensión, stuoeur. 
nijetagmus. déolutition anormale 

- Les voies descendentes et ascendentes responsables de la 
locomotion sont lesees au cours de leur passage au sein du tronc cerebral 
engendrant la tétraplégie. 

- L'opistotonus est observé lors de lésions graves de la base du 
cerveau; on parle de rigidlté dexlension illustrée aussi per Ihgperextenslon des 
pattes. 

- Une atteinte de la formation réticulée provoque des états 
d'apathie, de stupeur ou un coma. 

- Le nystagmus est provoqué par des lésions du systéme 
vesttbulaire périptiérique ou central. 

- Une déglutition anormale est due a l'atteinte des nerfs crániens 
IX et X. 

- 11 s'agit done d'une mal adié grave de la base du cerveau. 

4.1.14. Epileosie. oroDrioceotion ralentie d un cóté du coros 

- Lesión du cortex (lépilepsie est due ó une activité électrtque 
anormale du cortex cerebral ou du thalamus). 

- Vraisemblablement une lesión du cortex du cdté opposé é celui oü 
la proprioception est abaissée. 
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EXAMEN NEUROLOGIQUE 

Propriétaire Numero clinique 

Signalement Date 

Anamnése 

Durée des symptomes 

Debut de la maladle algu lent 

Evolution Progressive statlque 

rénlsslons amélloration 

Traitements 

Appétit 

Soif 

Selles 

Uriñe 

Haladles antecedentes 

Vaccinations 

Antécédents famillaux 

Etat psychique ou mental 

Locomotion 

Tests de maintien et de posture 

Marche en brouette 

Station sur 2 pattes ipsilatérales 

Sautillement sur 2 pattes ipsilatérales 

Sautillement sur 1 patte 

Tests de correction 

Station sur 2 pattes 

Elévation de la tete 

Tests du bord de la table 

Réaction tonique du cou 

1*̂  



Nerfs crániens 

Olfactlon 

Vision 

Réflexes pupillsires 

Strabisme 

Sensation douloureuse (tete) 

Asymétrie faciale 

Désordre vestibulaire fc surdité 

Déglutition 

Respiration 

Langue 

Tonus nusculaire 

Réflexes Bédullaires 

Patellaire (Rotulien) 

Tendón d'Achille 

Triceps 

Biceps 

Flexión 

Panniculaire 

Sensation de douleur 

II 



Diaorders tít the Splnal Cord 

Spinai cord disorden of cats or doga are the most frequently encountered 
neurological diseases in small animal practice. Neurological déficits resulting from such 
diseases commonly affect locomotion, and therefore are ?Bsily recognized by dog and cat 
owners. Early diagnosis and accurate prognosis are essential for all spinai cord disorders, 
includíng those that are not amenable to treatment. Fortunately, many spinai cord 
diseases respond to appropriate medical and/or surgical treatment. Management of spinai 
cord disorders of small animáis demands the abiUty to complete and interpret results of a 
neurologic examination and the ability to compile a list of differential diagnoses, and a 
knowledge of available diagnosUc procedures and current treatment recommendations. 

MECHANISMS OF DISEASE 

Diseases that affect the spinai cord may be divided into two groups. Tlie first 
group comprises disease processes that affect both the nervous system and other organ 
systems. The second group includes diseases that are unique to the nervous system, such 
as disorders of myelin, neurons or supporting cells (glial cells. etc.). Categoríes of 
disease that may be included in either of these two groups include: congenital and familial 
disorders, infections, immunologic and metaboHc disorders, toxicities, nutritional 
disorders, trauma, vascular disorders. degenerations, neoplasia, and idiopathic disorders. 

The localization of specific functions in the nervous system has important effects 
on the clíni<HÜ preswitation and nature of progression of diseases affecting the spinai cord. 
Localization of function in the ^inal cord causes a similar pathologic procesa to result in 
many differait dintcal presentati(»ts, (tepending on whidí p8rt(s) of the spinai cord it 
affects. For example, a spinai cord neoplasm located at Hat level of C3 vertebra may 
result in tetraparesis wh«iets tilie identi<»l neoplasm located at the level of T13 vertebra 
may result in paraparesis with the thoracic limbs unaffected. Furthermore, localization of 
function in the spinai cord renders it inherently vulnerable to focal lesions that in other 
organs where function is more uniformly distributed might not result in detectable clinical 
signs. For example, a small infarction of the cer\'ical spinai cord may result in 
tetraplegia, whereas a similar lesión occurring in hepatic parenchyma likely would not 
compromise liver function. 

The unique susceptibility of the nervous system to a localized lesión is 
compounded by its strictly limited capadty to restore function in damaged tissue. The 
pathologic reactions of spinai cord to disease are to a degree nonspecífic so that varíous 
disorders may induce a somewhat similar histologic appearance. With the exception of 
neoplasia and oongoiital malformations, most disorders of the spinai cord are 
characterized morphologically by the combination of a number of lesions that are not 
diagnostic when viewed in isolation. C«iain of these lesions may be recognizable 
gn^sly, while others are seen only by means of microscopio examination and involve the 
cellular elements of the spinai cord. A tqwgraphic study of the lesions observed must 
therefore be combined with moiphologic studies in order to arrive at an etiologic 
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diagnosis. 

CUnical syndromes affecting the spinal cord tnay be characterízed by a single focal 
lesión (transverae myelopathy) or by several focal lesions (multifocal disorders). Certain 
diseases tnay have a diffuse (or disseminated) distiibution. Clinical differentiation of 
diffuse and multifocal disorders may be diffícult. Myelopathies may be extrínsic, in 
which spinal cord dysfunctíon is secondary to diseases of the vertebrae, meninges, or 
epidural space. or may be intrinsic, in wtüch the disease begins as an intramedullar>' 
lesión. Extrínsic myelopathies are almost always transverse myelopathies. 

As the nervous system can respond in only a limited number of ways to the 
numerous causes of myelopathies, it is necessary to foilow a systematic diagnostic 
approach in an animal with a spinal cord disorckr. Such an approach ensures that less 
frequently encountered causes of myelopathy will not be mlsdiagnosed and consequently 
treated Inappropriately. 

DIAGNOSTIC APPROACH TO A SPINAL CORD PROBLEM 

Signalmfflt 
Accurate diagnosis of a spinal cord disorder must include consideration of an 

animal's age. breed and sex. Diseases may be specific to certain species and breeds. 
Such diseases have been summarized by several authors. 

History 
An accurate and complete history constitutes the initial step in the diagnosis of all 

neurología problems. Important Bspects oí history include rapidity of onset of the 
problem and the natura of its progression. This informatíon may be helpful in 
determining the cause of a problem. For example, neoplastic diseases affecting the spinal 
cord most often result in focal slgns that have an insidious onset and a gradual 
progressicm. In contrast. vascular disordera sudí as infarction or hemorrhage may 
produce an acute onset of focal signs without evidence of progressicm. Inflammatory, 
degenerative or metabolic disotxiera generally cause a diffuse distHbution of .̂ igns that 
have an insidious onset and gradual progression. Traumatic and congenital diseases may 
result in eíther a focal or multifocal distribution of signs. most often with an acute onset 
and without progression, although such diseases may have a progressive course. 

While careful consideration of these factors is helpful in determining the cause of 
a spinal cord problem, there are a sufflcient number of exceptions to the general 
statements Usted above that such Information must be used with caution and should not be 
the solé basis for excluding a disorder from a list of dlfferential diagnoses. For example, 
an acute onset of signs does not rule out neopiasia as a potential cause of myelopathy, as 
a nec^lasm may be associated with rapid decompensation of neural tissue. particularly 
should vascular factors such as infarction or Iwmorrhage be ínvolved. 

Phvgjcal Exuminarion 
A physical examination consists of a series of observations that provide 

informatíon regarding fhe general health of all body systems. Results of this examination 
are used to supplem^it informatíon coUected in history and may implícate ínvolvement of 
body systems other than the nervous system. For example, an animal presenting with a 



primary complaint of back pain may in fact have abdominal paln related to an undeiiying 
gastrointestinal or urinary system disorder. 

A thorough or^opedic examination should be completed in any dog suspected of 
having a spinal cord disorder. Particular attention should be paid to the examination of 
joints for signs of effusicm or abnonnal moticnt. Disorders such as rupture of anterior 
crucial» ligaments bilaterally or bilateral patellar luxations may mimic paraparesis due to 
a neural disorder. 

Neurologic Earaminatton 
A neurologlc examination is an extensión of a physical examination. When spinal 

cord disease is 8u^>ected, it is essential to complete a thorough, comprehensive and 
unbiased examination of the MTVOUS systMn. Errors in cüagnosis commonly occur when 
only the re^on of an obvious neurologlc defídt is «camined and more subtle alterations 
in other parts of the nervous system are overlooked. 

The objectives of the neurologlc examination are to de^ct the presence of and to 
determine the locaticm and extent of a disorder of tiie nervous system. 

Problem Ust 
A complete Ust of problems should be compíled foUowlng ccmipletion of i^ysical 

and neurologlc examinatlons. AIl id«itifíed problems should be includ^, d ^ t e the fact 
that certain of the problems listed may not appear to be related directly to the presenting 
complaint of an animal. Problems should be listed at the most current leVel of 
understanding and should be updated, redefíned (H* cmnbined as mcxv information is 
collected. Careful attention to maintenance of a problem llst will rasure that all aspects 
of an animal'8 complaint are addressed during a workup. Thls is essential, as ofien there 
is a tendency for a clinician to focus a wcvkup on an obvious neurologlc déficit while 
ignoring a related problem. Por example. a dog or cat with signs consistent with spinal 
cord infarction may have signs ÚM. reflect an underíying cardiovascular or endocríne 
problem. 

Differential Diaynosií̂  Ust 
A llst should be compiled of possible causes for each problem included on the 

problem Ust. Such a llst should be exhaustivo and the most probable causes should be 
Usted first. Ranking of differentlal diagnosM is based cm information collected in the 
history regarxllng signalment, nature of onset and progresión of signs and on resulta of 
the physical and neurologlc examinatlons. 

Mínimum Pata Ba» 
The mínimum data base for a dog or cat with signs of spinal cord diseaw includes 

factors considered above (signalmmt, history etc). Inltial cUnlcq}atfaologic tests should 
include a complete blood count, blood chemistry proñle and urinalysis. Results of th^e 
tests may result in acktttion of further problems to a problem list or may permit 
redefinitíon or combinatlon of existing problems. 

Results of Initlal blood and uriñe tests may support a diagnosis of a metaboUc, 
toxic or infectious disorder that is either produclng or compUcating dgns of spinal cord 
dysfunction. Additional diagnostlc iMts may be required to investígate disorders 



suspected on the basis of results of initíal screening tests. For example, 
hyperglobulinemia detected in a cat with signs of myelopathy may stipport completion of 
a serum feline infectious peritonitis (FIP) titer. 

Hioradc or abdominal radiographs may be completed as part of the minimum data 
base in dogs or cats with a spinal cord disorder. This ís especially necessary in older 
animáis, in animáis in which abnormalities of cardiovascular or respiratory function are 
suspected. or in animáis in which neoplasia is included on a list of differentiai diagnoses. 

Andtlary Diaynnstic InvestígatJons 
Several diagnostic procedures aid in the differentiation of causes of a myelopathy. 

Certain of these procedures further aid in defíning exactly the location and extent of a 
disorder affecting the spinal cord. The selection of an appropríate technique or 
techniques depends on results of physical and neurologic examinations and on the ranking 
of causes on a list of differentiai diagnoses. As a general rule, techniques should be 
selected to first investígate the most likely causes of a spinal cord disorder. The least 
invastve diagnostic tests and those with the lowest morbidity, should be completed first, 

The recommended essential procedures for diagnosis of a myelopathy m advised 
order of completion are noncontrast vertebral radiogra^^y. cerebn»pinal fluid (CSF) 
analysis. and myelography. Addhional procedures may be added to this list, depending 
on the nature of the problem being investigated. 

Noncontrast vertahml rariioyrflphv. Noncontrast vertebral radiography is essential 
in the accurate diagnosis of a disorder affecting the spinal cord. A minimum 
requirement is that radiographs bicíude the entire región of the vertebral colimm that may 
produce the observed cUnical signs. Due to the limitations of a iwurological examlnation 
in outUning múltiple lesions of the ^ñnal cord, and for the purpow of comparison should 
problems related to other regions of the vertebral column occur in the future. the entire 
vertebral column should be radiographed where possible. Correct technique, exact 
positioning and use of appropriate projections are essential considerations for the 
production of noncontrast vertebral radiograj^ that are of diagnc»tic quality. This 
subject has been extensively reviewed by several authots. 

Further diagnc»tic investigations may be indicated on the basis of results of 
noncontrast vertebral radiography. For example, a finding of dískospondylitis may be 
fotlowed by culture and sensitivity testing of blood, uríne or an aspírate from an infected 
disk or by serotogic testíng for Bnicella canis. Differentiation of an infectious lesión 
from a vertebral neoplasm may be difficult on the basis of results of ncmcontrast vertebral 
radiography. In such cases, a biopsy by means of needle aspiration or surgical excisión 
may be indicated. 

r-erehfnspinal fluid. Cerebrospinal fluid coUection and analysis are essential in 
cases where noncontrast vertebral radiographs do not fuUy define location, nature, and 
extent of a disorder affecting the spinal cord. CoUection of CSF may be done by means 
of a cistemal or a lumbar subaradúioid puncture. It has been recommended that CSF be 
collected from a cistemal site diould cervical spinal cord disrase be susp^ted and from a 
lumbar location should a thoracolumbar disorder be involved. However, a lumbar 
coUection site (most often between L5 and L6 vertebrae) may be used for most dogs or 



cats with t spinal oord disorder regardless of tfae suspected location of the problem. 
Precautions must be used in th« ooUection of CSF f rom animáis where an increased 
intracranial preamire is suspected. Techniques íar CSF coUection and analysia have been 
discussed by other authora. 

Anal}^s of CSF coUected from a dog or cat with a spinal cord disorder should 
always indúde a total uid differential white blood cell court and a quantltative estimation 
of protein conttmt. Resulta for CSF from nonnal dogs ha-: been published. It should be 
noted that normal valúes differ in CSF collected from lumbar and cistemal collection 
sites. Similar data for feline CSF do not exist, although it is anticipated that results for 
this species would be similar to those of dogs. 

RMults of CSF analysis may support further examinaticm of CSF. For example, 
CSF may be submitted for bacterial or fungal culture and sensitivity testing, or for 
completion of viral titera. 

Mvelop-aphv. Ccmtrast radiography should be done in th<Me animáis where results 
of noncontrast vertebral radiography and CSF analysis do not fully defíne a disorder 
affecting the spinal cord. Myelography is the radiographic examination of the spinal cord 
and emerging nerve roots following ii^ection of contrast material into the subarachnoid 
space. Pattems of myelogr^diic change can be used to differentiate intram^uUary. 
intradurai-extramedullary, and extradural space-oocupying lesiona. 

This technique is difñcult to perform, and myelography is not without undesirable 
consequences in all cases. Tlwrefbre, myelogn^hy should only be considered if positive 
fíndings are essential for diagnosis vid prognosis or to determine precisely a site for 
surgery. Although myelography may be completed by means of elther a cinemal or 
lumbar ii^ection site, a lumbar uyecticm site is preferred for dogs or cats with î inal cord 
disease at any level of the vertebral oolumn. Use of dynamic radiographic techniques and 
completicm of c l̂ique prc^e^cms may augment diagnostic Information gained from a 
myelographic study. 

FJertrnphvKinlrigy. There are several electrophysiologic techniques that may be 
applied to diseases affecting the qiinal oord. Qectromyographic (EMG) examination of 
paraspinal and limb musculatura may be used to further defuie extent of a spinal cord 
lesión. This technique is ideally done prior to completim of noncontrast vertebral 
radiographs as resulta may help detenxdne exactly tíie región or regions of the spinal cord 
that are affected, thus fadlitating ccmcentration of nonccmtrast radiographic studies to such 
an affected área. Ihe role of EMG examination in the diagnc îs of spinal cord disease is, 
howevo*. somewhat Umited. Abnormal EMG results associated with spinal cord disease 
are seen only when the lower nurtor neurons (LMNs) in the ventral hom of the spinal 
cord or their axons in the ventral root are affected by a pathologic process. The EMG 
wül often be normal in assoclation wiúi disorders that affect primarüy the sf̂ nal oord 
white matter. FurthemKMPe, q>ecific hiformaticm regaixüng tl« cause of a myelopathy is 
not available by means of EMG exwnination. 

Electromyographic exanünation may be used to defíne the extent of a lesión 
affecting the brachial or lumbar enlargement of the ^inal owd. This may be 
accompUsh^ by mapping the distribution of EMG abnormalities caused by denervation in 



muscles of a thoradc or pelvic Uinb, and by correlatlng this informatlon with the splnal 
nerve root origina of the nérvea that aupply the affected muaclea of a limb. As it la 
possible by meana of EMO to distinguish between disuse atrophy and atrophy that occurs 
Moondary to denervation, auch electrc^yaiologic findinga may be valttable üi precisely 
defining locatioa and exttait of a spinal rórd lesión. 

Sensory or móbor nerve conduction velocities may be done on eifher a thoracic or 
pelvic iimb of dogs (»* cats. The reaults of auch studies may alao aid in identlfícation of 
nerve roots affected by a wpisai cord diaorder. Spinal cord potentiala (cord dorsum 
potentiala) evoked l^ atímulation of a perif^ral aensory nerve may be tised in 
combination with aensoiy nerve condt¿tion velodty de¿enninations to detmmine 
involvement of aenaory nerve roots proximal to the dorsal root gangUa. 

Percutaneously reoorded evoked spinal cord potentiala may provide a method for 
the localization of aptnal cord lesiona in doga or cats aa is the case in human beings. 
Furthermore. auch studies may provide a noninvasive method for ascertaining the severíty 
of a lesión, determining an accurate prognods, and evaluating the response to therapy. 

A variety of presstue, flow, and electrophysiologic techniques have been 
developed to assess the function of the lower urínaiy tract. Cystonwtry, urediral closure 
pressure profíle reconUng, electromyography of urethral ^hincter, uroflowmetry and 
evoked spinal cord potential measurements following pudmdal narve stimulation have ail 
been invesitgated in dogs or Okts. Combinations of theae electrophyaiologic testa may 
provide Information regaiding the functional status of qrinal oord segmenta involved in 
micturition. 

Additionwi j}{iigiir>«tip Teehniquea. Tliere are several additional diagnostic 
techniques that may be used fcxr the accurate localization of a spinal cord disorder. 

Unear tomography la a radiographic technique that may be used to cause selective 
blurring of imag«i of superlmposed ot]{}ects, wtñe maintabüng some degree of image 
^arpness relative to a structure of concern. This Is accompli^ed by coordinating tube-
fílm movement abcMit a central plvot poim and thua requires spedalized radiographic 
equipment. Since tomography la used to elimínate dlstracting iliadows of superlmposed 
suructures. it is of valué in asa^sment of tomplex objects such as the vertebral oolumn. 
The lumbosacral junctí(»i. with overiying bodies of the ileum. and the thoracic vertebral 
column, with overiying riba, are regicms of the spine where Unear tomography has 
particular application in vertebral rediography. 

Other diagnostic teduüques currently in use for the diagnosis of disorders affecting 
the vertebral oolumn include epidurography, traa<K>sseou8 vertebral sinus venography. and 
dlskography. Theae techniques will be discussed further under the section entiüed 
lumbosacral verteteal canal S^KMÍS. 

X-ray computed tomography (CT) and magnetic reaonanoe imaging (MRI) are 
being used with increasing frequency in the diagnosis of apinal oord disorders of dogs and 
cats. These techniques will aid in the accurate determlnatím of location and extent of 
spinal cord diseases in tfie futura. 

¿ 



CLINICAL SIONS OF SPINAL CORD DISEASES 

Complete assessment of an animal's gait and pc»ture. postural reactions, spinal 
reflexes, cranial nerv« futiction. and state of ccmsciousneM is easenüal in determining the 
presence or abaenoe of spinal cord diaease, the most likely location(s) of a spinal cord 
lesión, and whether a focal, multifocal. or disseminated diaeaae procesa is present 
involving the spinal CCMXI and/or other parts of the n«rvou8 system. 

Bailey and Morgan (1983) describe five groups of clinical signs that are seen to a 
vatying degree in all animáis that have a disease affecting the spinal cord. These clinical 
signs are: depresión or loss of voluntary movement, alteration of spinal reflexes, 
changes of muscle tone, muscle atrophy, and sensory dysfunctlon. Careful assessment of 
each of these groups of clinical signs in an animal suspected to have a disease affecting 
the spinal cord wlll facilítate XeAoxt localization and diagnosis. Neurologic disorders that 
result in either loss of voluntary movement alone or sensory dysfunctlon alone are 
unlikely to be spiíud cord discMxlers, as the majority of spinal cord diseases do not affect 
selected tracts while sparing anatomlcally acyaoent pathways. 

Diseases of the spinal cord may also result in dysfunctlon of bladder. urethral 
sphincter and anal sphlncter, and in loss of voluntary ccmtrol of urination and defecation. 
This may be due to int^ruptlon of spinal oofd pathways connecting brainstem and 
cerebrum to bladder and rectum tluit are important in normal detruaor reflex f unction and 
voluntary control of micturítion aiKÍ defecation. or may be due to Intinruption of the 
parasympathetic nerve suj^ly to Úa bladder. urinary and anal sphincters (L7 to S3 i^inal 
cord segments and spinal n^ves). Spinal ccMd diseases also indirectly interfere with 
excretoty functi(»ts by Impairing the abillty of an animal to assume the pc»ture necessaiy 
for normal defecation or urination. 

Voluntary movemMit. Loss of voluntary movements due to interruption of motor 
pathways at any point fnmi ouebrum to muscle flbers U referred to as parálysis (plegia). 
Lesser degrees of motor losa are referred to as paresis (or weakness). The terms 
tetraplegia (or quadriplegia) and tetraparesis (or quadríparesis) refer to absc^ce of 
voluntary movements in thoradc and pelvic limbs and weakness of movemoits in thoracic 
and pelvic limbs respectively. The terais paraplegia and paraparesis describe absence of 
voluntary movements and depressi<m of voluntary movements in only the pelvic limbs. 
Hemiplegia and hemiparesis refer to pandysis or motor dy8functi<»i of a pelvic limb and a 
thoracic limb on the same side. 

Voluntary movements must be differratlated from reflex movements on the basis 
of neurologic examlnati<Mi findings and general observations. 

Ataxia (incoordinaticm) is sean in associaticm with pereids, and probably occurs 
due to interfermce with both ascending and desc^uUng spinal cord pathways. Many 
ascending spinal cord tracts contribute to the transmissicni of sensory informaticm to the 
cerebrum for coordination of voluntary movements. however interference with the 
spinocerebellar tracts probably causes a large paxt of the ataxia seen in assodation with 
spinal cord disease in animáis. It must be rem«nbered that observation of gait is the only 
means available for clinical testing of th^e pathways. 



spinftl RÉflexftg. Spinal reflexes are stereotyped Involuntazy responses that occur 
ind«pendently of the brain, and can be elicited regularly by speciñc stimull. The central 
nervous system (CNS) components of spinal reflex ares are located enüreiy within the 
spinal coni. Disturbanoe of spinal reflexes occtirs In almost all animáis with spinal cord 
disease. A spinal reflex tnay be normal, depressed (hyporeflexia) or absent (areñexia), or 
exaggerated (hyperreflexia). Classification of spinal reflexes into eme of these three 
categoríes is eswntial for localization of a spinal cord lesión. 

Depresión of a spinal reflex in association with spinal cord disease most 
frequently occurs as a result of involvement by a pathologic procesa of spinal cord 
segments mediating the reñex. It mtist be remembered that üivolvement of motor nerves 
arísíng from, or sensoiy nerves travelling to. such spinal cord segments, or abnormalities 
of the effector organ (muscle), may also result in depression of spinal reflexes. 

Exaggeration of a spinal reflex Ln association with ^inal cord disease occurs when 
a lesión affects the spinal cord cnuüal to segments that medíate a reflex. Neural 
medianisms that result in spinal reflex exaggeration are not completely understood. The 
concept that reflex exaggeration shnply results from interruption of descending inhibitory 
pathways is useful in the exercise of lesión localization, however other factors are likely 
to be involved, sudí as ooUateral axcmal sprouting or the development of denervation 
supersensitivity. It is important to remember that reflex waggeratl(Mi may result from a 
brain lesión as well as from a spinal cord lesión. 

Spinal cord lesicms that affect both gray and white matter may result in d^resslon 
of spinal reflexes mediated by spinal cord segments involved in a pathologic process. and 
in exaggeration of spinal cord reflexes mediated by spinal cord segments caudal to a 
lesión. This is useflil in lesión localization, particulariy for a lesión that affects the 
brachial enlargemmt (C6 to T2 spinal cord segments), where thoracic Ihnb hyporeflexia 
and pelvic limb hyperreflexia may be present. 

Interpretation of reflex abnormalities must be approached with the knowledge that 
two (or more) lesiona located within the same anatonücal división of the spinal cord may 
result in reflex dianges Identical to those produced by a single lesión. For example, two 
lesiona between T3 and L3 spinal cord segments will cause hyperreflexia in the pelvic 
limbs that is indistinguishable from that resutting from a aolitary lesión in this location. 
Further, hyporeflexia produced by one spinal cord lesión may mask hyperreflexia that 
would otherwise result frcmi a second lesión in a more citmlal location. For example. a 
lesión in the lumbar enlargement (L4 to S3 ^inal cord segments) will cause hyporeflexia 
in the pelvic limbs that wUl mask the hyperreflexia that would otherwise resuh from a 
second lesión cranial to Üie L4 spinal cord aegment. 

Depression of ^inal reflexes caudal to a lesión may be seen for several days 
following spinal cord injury in persons or primates. This phenomenon is called spinal 
shock. Sudden wlthdrawal of suprasegmental facilitatlon has been stated to be the likely 
cause. It is apparont that ^>inal shock occurs in quadrupeds, however it is too brief in 
duration to be of clinical signiflcance. Hyporeflexia observed immediately following 
spinal cord injury should be attríbuted to damage to spinal cord segments mediating the 
reflexes. or to other systenüc compUcations such as hypovolemic shock, that frequently 
accompany spinal cord trauma. 



Muyela Tona. Mainteoance of normal muscle tone Is a function of spinal reñexes 
(tonic muscle stretch reflexet). Alteratíons of muscle tone are therefore interpretted in a 
similar fashion to spinal reflexes descríbed above. Abnormal muscle tone may be 
depressed (hypotonia) or absent (atonía), or exaggerated (hypertonia)» depemUng on the 
location of a spinal cord lesión. 

Mumlfl Atrophv. Two types of muscle atrophy may occur in association with a 
spbial cord disease: 1. Denervation atrophy is seen when alpha motor neurons (LMNs) 
that innervate a muscle are damaged by a lesión affecdng their spinal cord segment(s) of 
origin. Denervation atrc^hy is evident within a week of Injury, usually is severe, and is 
associated with EMO abnormaliües. 2. Disuse atrophy may be seen in muscles 
innervated by LMNs caudal to a spinal cord lesión. Disuse atrc^hy usually is slower in 
onset and progresslon than denervation atrqdiy^ most often is lera severe hi character, 
and is not associated with EMG alterations. 

Senjinry Dynftinerion. Ahnormaliües of sensofy (asoending) pathways of the spinal 
cord contribute to the ataxia of spinal cord disease, however specifíc clinical tests of their 
function do not exist. Perceptíon in animáis must be inferred from certain behavioral 
responsos that indícate ascei^ing sensoiy signáis have reached the cerebral cortex (eg, 
averaive respcmse to a noxious stimulus). Interruption of sensoiy signáis at any point 
between (and incltuUng) sensoiy rec^tfm in the periphwy and cerebral oHiex may 
depress or oblitérate normal sensoiy function. T1ieref(»e. results of cUnlcal examination 
for signs of sensoiy dysfunction alone may not be of valué in localizing a lesión to the 
spinal cord. However, when combined with results of other parts of a neurologic 
examination, signs of taaory dysfuncticm can provide important diagnostic and prognostic 
Information. 

Conscious proprioception (perception of body position or movement), and pain 
perception should be tested during a murologic ecamination. Conscious proprioception is 
a sensitive indicator of î pinal cMxl function, and d^ression or loas of conscious proprio­
ception frequently are thó signs first produced by any myeiq>athy. 

Pain perc^tion may be normal, depressed (hypesthesia) or absent (anesthesia), or 
exaggerated (hypmthesia). Two types of pain perception are sometimes distinguished in 
animáis. Cutaneous ("superfleial") pain perception is manifested by a response to 
pricking or pinching of the skin, and deep pain perception is manifested by reacti<Mi to 
pmching the toes or tall acrosa bone with Iwmostatic fórceps. Áreas of decreased or 
absent cutaneous pain perception may aid in Identification of specific nerves, nerve roots. 
and spinal oord segmenta involved in a pathologic procesa. This technique of cutaneous 
mapping is especlally useful in lesions that affect the cervical or lumbar enlargements. 

Deep pahí perception I4̂ )ear8 to be the sensory function that is most resistant to a 
spinal cord disease, and is the last spinal oord functíon to disappear in myelopathies of all 
types. An animal with a complete bilateral bss of deep pain perception due to a 
transverse myelopathy is necessarUy paralyzed caudal to the lesión. Therefore. loss of 
de^ pain percqption Is a vwy grave progmMtic sign. Hyperesthesia in association with a 
spinal cord disease may indícate nerve root or spinal nerve involvement, or may be 
conslstent with meningeal Irritation. A focal área of hyperesthesia over the vertebral 
column may indícate the location a spinal cord lesión. 



LOCAUZATION OF SPINAL CORD DISEASES 

Motor, sensory, reflex and sphincter abnormalitles may be used to determine the 
location of a lesión ^thln one of four major longitudinal divisions of the spinal cord. 
The divisions are cervical (Cl to C5 spinal cord segments), cervical enlargement (C6 to 
T2). thoracolumbar (T3 to L3). and lumbar enlargement (L4 to Cd5). It is essential to 
remember that these divisions refer to spinal cord segmenta, not vertebrae, and that spinal 
cord segments do not correspond exactly with vertebrae of the same number. Some 
variations may be encountered due to slight dlfferences between animáis in segments that 
form cervical or lumbv enlargements. The diseases most commonly associated with 
neurologic signs referrable to each of these four regions are Usted in Tables 1 through 4. 

A disorder of each of the four regions of the spinal cord resulta in a combination 
of neurologic signs that is spe<Añc for the región involved. Recognition of a 
characteristíc group of cllnical signs therefore allows accurate localization of a spinal cord 
lesión. Hüs concept of neurologic syndromes as a basis for Iraion localization has been 
recommended by several authors. The presence of neurologic déficits indicative of 
involvement of more than one región of the q>inal cord is highly sugge^ve of multifocal 
or disseminated spinal cord disease. 

The functional diffomices between uj^r motor neurons (UMNs) and LMNs may 
be used to localize lesiona to one of fhe functional regions of the spinal cord. 

Cell bodies of spinal cord LMNs are located in the spinal cord gray matter. Hieir 
axons leave the spinal cord via the ventral nerve roots to become part of a perípheral 
nerve, and to termínate on a musde. The LMNs of the thm^c limb have their cell 
bodies in C6 to T2 spbial oord segments that fbrm the cervical enlargement, while LMNs 
of the pelvlc Ibnb arise fnm íivt L4 through SI spinal cord segments of the lumbar 
enlargement. Anal and uretíiral sphincter LMNs CMiginate from SI through S3 spinal cord 
segmmts. Signs of LMN dysfuncticm, which in diseases affecting die î lnal cord reflect 
damage to the spinal cord 8egment(s) from which LMNs originate, are: depression or 
loss of voluntaiy motor activity, depression or losa of muscle tone, and rapid, severe 
atrophy of an affected muscle due to denervation. 

Upper motor neurona arise from cell bodies located in the brain. Their axons 
form descending pathways of the q)ínal cord, and termínate on intemeurons that in tum 
synapse with LMNs. Lesimis afíecting UMNs result in UMN signs. These UMN signs 
result from an increase in the «xdtatory state of LMNs. Upper motor neuron signs 
include: depression or loss of voluntary motor activity, normal or exaggerated segmental 
spinal reflexes, appearance of abnormal spinal reflexes (eg, cro^ed extensor reflex), 
increased muscle tone, aiul muscle atrophy due to disuse. 

Unilateral signa resulting from spinal cord disease are unusual, however signs 
frequmtly are asymmetrlcal. In the mî orlty of cases, a lesión resulting in asymmetrical 
signs will be located on fhe side of greater motor and sensoiy deñdt. 

Cervlgftl (Cl to Cñ). Fatal resplratory paralysis resuhing frc»n interruption of 
descending resplrttoiy motor pathways or damage to motor neurons of the phrenic nerve 
(C5 to C7 spinal cord segments) occun in a complete transverse myelopathy. Lesiona 
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that are less than ocxnplete may not affect respiration. and in such cases other signs may 
be detectable. 

Ataxia and paresis of all four Umt» usually are seen. Tetraplegia rarely is seen, 
as lesions of suffícient severity to cause tetreplegia also produce respiratory paralysis. 
Hemiparesia occasionaUy may be i»«sent in assodaüon with a cervical lesión. Lesions of 
the cervical spinal cord may result in paraparesis with minimal neurologic deñcits in 
thoracic limbs. The reasons for this are poorly understood. 

Spinal reflexes and muscle tone are intact in ail limbs, and may be normal or 
exaggerated. Muscle atrof^y g^ierally is not present, however disuse atrophy may 
develop in cases that have a chronic course. Anal reñexes are intact and anal tone 
usually is normal. Bladder dysfunction may occur due to detrusor muscle areflexia, with 
nonnal or increased urinaiy ŝ rfiincter tone, and losa of voluntary oraitrol of micturition. 
Reflex dyssynergia may also be seen. Although voluntary control of defecation may be 
lost. reflex defecation will occur whm feces are present in the rectum. 

Homer's syndrome (ptosis, miosis, and en<^hthakn<») rarely may be present in an 
animal with a severe destructive, cervical lesión. 

Conscious propriooqifti(»i and (^er postural reactiims usually are depressed or 
absent in all limbs. It ahould be remembered that complete loss of conscious propriocep-
tíon may be present without detectable loss of pain perception. 

Cervical hyperesthesia ("qjMmns'', apparent pain <MI palpation, cervical rigidity, 
and atmormal nedk po^ure) may be seoí in soma animáis with cervical myelopathy. 
Occasicoially an animal may hold a thoradc limb in a partiaUy flexed pMition, a posture 
that may be consistent with Cl to C5 nerve root or spinal nerve entrapment ("root 
signature"), although this posture Is seen more commonly with a disorder of the cervical 
enlargement. 

Disorders that affect the cervical región of the ipinal cord must be differentiated 
from brain lesions that result in tetnparesis. This can be accomplished by doing a 
comlete neurologic exambuition, however occasionaUy this distinction can be difñcult. In 
most circumstancí» a cervical lesicm does iK>t result in iMurologic déficits attributable to 
involvement of the medulla oblcmgata, however there are several notable exceptions to 
tíiis rule. Pcxdticnul strabísmus resulting from loss of the vertebral joint proprioceptive 
input to the attitudinal reñ«G», may be Men in aaaociaticm with a cnmial cervioü lesión 
(Cl to C3 spinal cord segmenta). A oanial cervical lesión may also cause facial 
hypesthesia as a result of involvement of the spinal nucleus and tract of the trigemüial 
nerve. Cranlal cervical trauma oftea resulta in dfaiical signs referable to injury to the 
caudal brainstem (head tUt, i^aryngeal paresis, facial paresis) or cerebellum. 

The Schiff-Sherringtcm sign (syndrome CN" pl^nommon) o^isists of hypertonidty 
of thoracic limb muscle and hyperextensirai of the ñecle, and is sMn in assodation wiüi 
spinal cord lesions caudal to the cervical enlargement. It is essential to differentiate this 
sign from thoracic limb hypertonidty caused by a cervical lesión. 
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Cervical Enlargemant (C6 to T2). Ataxia and paresiB of all four limbs usually 
are present. Oecudonally paresis of thoracic limbo and paralysis of pelvic Umbs may be 
seen. 

Spinal reflexAS and muscle tone may be normal or depressed In thoracic limbs, and 
normal or exaggerated in pelvic limbs. Hw nature of thc^vcic limb reflex alterations 
dependa on tfae exact craniocaudal location of a lesión within this región. Muscle atrophy 
often is severe in thoracic limbs. Panniculus reflex may be depressed or absent 
unilaterally or bilaterally due to interrupüon of the Î MNs involved in this reflex (C8 and 
TI spinal cord segments). 

Should bladder dysfunction occur it Is similar to tfaat observed with a lesión in the 
cervical regi<». wltii losa of voluntary control of urihaticm. Anal reflexes and anal tone 
most often are normal ahhough voluntaiy ccmtrol of defecation may be absent. 

Unilateral Homer's symirome commonly is observed with a spinal cord lesión of 
the cervical enlargement, particulariy a lesión involving TI to T3 spinal coid segments or 
nerve roots. 

Coiscious propríoception and other postural reactions usually are depressed in all 
four Umbs. AltMatlons in theee functlons may be more pronounced in the pelvic limbs 
than in thoracic limbs. Occasionally oonsdous proprioception wÜi be absent only in a 
thoracic and pelvic Umb on the same side. 

Severe átptuAon or Ion of pain perception rarely are seen in assxiation with a 
lesicm of the cervical enlargement. except in intrinsic myelopathies (eg, ischemlc 
myelopathy). lliere may be hyperesthesia at the level of a lesión of the cervical 
enlargnnent, tiimtieic Iknb Uuneness or apparent nedc pain. 

Thnrueniumhar (T% tn IJK The majority of spinal cord lesione of dogs or cats 
occurs in this regim. Typleally tiioradc limb galt is ntnmal, and paresis and ataxia, or 
paralysis, are seen Ui pelvic Umbs. 

Thoracic Umb spinal reflexes are normal. Pelvic limb spinal reflexes and muscle 
tone are normal to exaggerated, depending on the severily of the lesión. Muscle atrophy 
is not seen in thoracic limbs. Pelvic Umb muscle atrophy, if present, is the result of 
disuse and is seen in animáis with a severa, chronic lesión. 

Anal reflexes and anal tone usuaUy are normal or exaggerated. Voluntaiy control 
of defecation may be lost. Reflex defecation wiU occur wlien the rectum is fUled with 
feces, however may not be at an appropriate time or place. Degree of bladder 
dysfunction varíes depending on the severity of a spinal cord lesión. There may be loss 
of voluntaiy control of urination. detrusor muscle areflexia with normal or incraased 
urinary splüncter tone, or reflex dyssynergia where Inltiation of voiding oocura and is 
stopped by involuntary contraction of the urethral sphlncter. The bladder may be 
manuaUy expressed in some animáis, and not in others due to increased tone of the 
urinary bladder sphlncter. Hiis is often referred to as an "UMN bladder". Although 
"overflow" Incontinenoe may occur With lesiona of tfae spinal cord in this ragion 
seowidary to overfUling of the bladder, detrusor muscle tone and urinary sphlncter tone 
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are present. distinguishing tfais type of incontinence from that due to lesiona of the lumbar 
enlargement and cauda equina ("UvIN bladder"). 

Conscious propríoception and other postural reactions are normal in the thoracic 
limbs, and depreased or absent in the pelvlc Umbs. 

Paln peroeption is normal in the tiioracic llmbs and may be normal, depressed or 
absent in the pelvlc limba. Panniculus reflex may be reduced or absent caudal to a lesión. 
In the lumbar región the panniculus reflex may be present in lesiona caudal to L3 due io 
the pattem of cutaneous innMration of lumbar spinal nerves. There may be an área of 
hyperesthesia at the level of a lesión. 

The Schiff-Sherríngton sign may be seen with a lesión in this región. Usually it is 
an indication of an acute and severe spinal cord lesión, although such a lesión may be 
reversible. 

Lumbar EnlarganiMit ÍL4 to Cd3> and Cauda Equina. Involvement of this 
región by á pathologic procesa results in varyhig degrees of pelvlc limb paresis and 
ataxia, or paralysis. and is often accompanied by dysfunction of bladder, and paresis or 
paralysis of anal sphincter and tail. Thoracic limb function is normal. 

Pelvic limb reflexea and muscle tone are reduced or tíosent. Muscle atrophy often 
is present in pelvic llmbs. Conscious propríoception and other pc»tural reactions are 
reduced or absent in pelvlc llmbs. 

Anal tone and anal reflexes are reduced or absent. The rectum and colon may 
become distended with feces, and fecal incontinence. with continual leakage of feces, is 
often seen. Constipation may result from the inability to void feces. Paresis or paralysis 
of the urethrai sphinctera and detrusor muscle result in overfíUing of the bladder and 
"overflow" incontinence. Affécted animáis have a large residual volume of uriñe in the 
bladder, and the bladder la easily expressed mantially. 

Ihe Schiff-Sherrington slgn occasionally may be seen with an acute lesión 
affecting this región of the spinal cord. 

The term cauda equina is used to describe the lumbar, sacral, and caudal nerve 
roots and spinal nerves as they extend caudally from the caudal tip (conus medullaris) of 
the spinal cord within the vertebral canal. Lesions that affect cauda equina result in 
clinical signs that are indistínguishable from lesions that affect the spinal cord segments 
from which the nerves of tíie cauda equina arise (L6 to Cd5). 

¡A 



Tib í * 1i 
(spinal ooni • • B W I I H Cl-CS) 

Catvgory of diMMaa 

(H«r»d1tary/eong«n1tal) 

D«g«n«ratlv« 

Inf1«in«tory/in-f«ct1ous 

N«op1a*tic 

Trauítwtlo 

Vueular 

Nutrltlon«1 

Idiopathlc 

DI 

Atluntoaxlal subluxttien 
Ceng«nita1 v«rt«bra1 anontalivs 
Spina blflda 
MyAlodyaplaaHa 
Syr1nvowy»!1a/hydromy«11 a 
Clobeld o*l1 laukodyatraphy 
Hcredltary ataxia 
P11onlda1 ilnut/cpidermal cyit 
Caleium phoaphata d«poaltion diuas* ln «(-«at 
Dan* doga 

Int*rv«rt«bra1 dlak diaeasa 
Cwivieal apondylomyalepathy 
DMtyallnatIng myalopathy of miniatura 
poodlM 
Laukovncaphalonyaopathy of 
rottwai1«ra 
N«uroaxona1 dyatrophy of rottwailars 
Spandylotla dafoifnana 
Oural osalf leation 

Olakoapondylltls 
Cot*t1eottaro1d-*'*Bpona1v« iwnlnflltla 
Granulomatoui manlnooaneaphalomyelltla/ 

rat lculot la 
Olatampvr myalltla 
FIP manlngltla/inyalm» 
Baet«r1al/funoaVR1ck«tt«1Bl/prototh«ca1 
imnl nglt l a/myallt l a 
IVotoxoal mytUtia 
Pyogranü loniatoua 
iMnlnoo«neapha1omya11t1 a 
Fal ln* pol1o«no«pha1oitiyal1t1s 
Spinal nantatodlaala 

ttoopUala 

Spinal eord trauma 

lachamle myvlopathy 
Naerotlzlng vaaeullt la 
ProgrMSiv* hamrrhagle myalcmalacla 
Hanórrhag* 
Vaacular inalformatlona and benlgn vaacular 
tumera 

Hyparvltamlnoaia A 1n cata 

Spinal arachnold cyata 
Múltipla cartllaglnoua axoatosaa 

Comnon cauaea of aplnal cord dlaaaaa 
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Tabla 2: IHtMMS affcetlng tKa oarvlal aniai-vewnt 
(•piñal oord Mpiiante 06--T2) 

Catagory of dlaaaaa 

Anomalous 

Oaflanarativa 

lnf1»wn«tory/lnfactlou« 

NM>plut1e 

Trautnatle 

Vascular 

Cenganltal vartabral «nomallat 
Spina blflda 
Hyvlodyap'lasla 
Syrinoomyal1a/hyd>'er«iy«1 U 
Haradltary myalopathy of Afghan hounda 
Calclum phoaphata dapoaitlon diíaata of 
graat Dana (l09a 
Sloboid cali laukodystrophy 
Pilonldal sinua/apldarwold cyst 

Intarvartabral ditk dlsaasa 
Carvlcal «pondyloinyalopathy 
Spondylotl» dafornwni 
Doral oaalf^eatlon 

Dlakoapondy11t1s 
Olatwnpar myalltli 
FlP waningitla/íivalltlf 
Protosoal myalltu 
Baetar1al/fun9aVR1ckatt«1a1/protethaca1 
rMnlng1t1s/my«1 Itlt 
Pal 1 na pe11oano«pha1oniya11tii 
Spinal namatodlaala 
Cranulomatoua Rian1nooaneapha1«ny«1itla/ 

ratieuloala 

Naoplaaia 

Spinal eord trauma 

laehamle myalopathy 
Pregrasalva hatnorrhagle fflyalomaUeía 
Naerotizing vaaculitls 
Hamorrhaga 
Vatcular malformatlon and banlgn vascular 
tumort 

Nutrnional 

IdlopatHíe 

* Comnon eauaat of aplnal eord dlaaaaa'" 

Hyparvltain'tnoalt of cata 

Mu1tlp1* eartilaglooua aitoatetat 
Spinal araelinold eyatt 
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T«bl* 3: D i M M M aff«ct1no t t o thor*eo1(«tar rag^on 
( tp l iw l oord wowintt T3-L3) 

Caugory of di 

AnoMlous 

Osgancrctlve 

1 nf 1 «mniítor y / 1 nf « c t 10ü« 

TrBMMtIC 

Idiop«thie 

01 « M M 

Cong»nita1 v*rt«br*«1 anomalivs 
Spina blflda 
Hy*1odytp1ailB 
Syr1neo«nyal i8/hydr«Hy«11 a 
Mücopolyaaccharldoalf 
Glebeld e*11 laukodyatrophy 
H«rad1tary ny«1epathy of AfQhan hounda 
Pl1on1da1 slnua/apldarmoid cyat 

Int*rv*rt«bra1 dltk dlaaaaa 
D«0«'wrat1v« myslopathy 
Hound ataxia 
Spondylotla dafonnana 
Dura1 oaalfleatlon 

Dlakoapondylitis 
Dlatcnipsr iny«11t1t 
FIP man1ng1t1t/iny«11t1f 
Bactvrlal/fungaVRlckattalaVprotothaeal 
maní ng 11 H/i«y«11 t i • 
Protoxoal myalltla 
F«11n« pellMneaphalomyalItla 
8plna1 nanuttodiaalB 
Qi'anuloaiatoua manlngoancapKalomyalItla/ 

ratleu lóala 

Itooplaala 

Sp1na1 oord trauma 

lachamle iqyalopathy 
ProQ<r«BBlv« Nmotñrhaglc iny«1oma1ae1a 
Hamorrfiaga 
Ncerotlzino vaaculitlB 
Vaacular m«1format1on« and banlgn vaacular 
tunoTB 

Múltipla cartHaglnouB axoatoaas 
Sp-frwl arachnold eytta 

Condón cauaaB of spinal eerd diaaaca 



Tabla 4: O I M K M B «ffaeting t ta iiMbar artlargu—nt 
(«piml oord Mgmnbi L4-OIS, or cauda «(ulna) 

Catagory of di—aiw 

AneiMiout 

D«9«n«rativ« 

I nf 1 mmatory/i nf«etl out * 
* 

Tr»umatlc 

Vascular 

Idiopathlc 

^ Camón cauta» of ipinal cord ditaaMM 

Di 

Spina blfIda 
Sacroeaudal dytpanailt 
Conganltal vartabral anorMliaa 
HyaíodyipUila 
Syri ngemya11a/hydrony«11• 
Glebold cali laukodyatrtiphy 
Pilonldal «Inus/apldarmold cy«t 

Intarvartabral dlak dlaaase 
Lumboaacfal wortabrtl canal itar.íit 
Spondyloal* daferman* 
Dural oaaiflcation 

DitkoapondylltlB 
Protoioal myalltlt 
Dlatampar myalltla 
PIP manlnflltia/myelnit 
Bactarlal/funoal/R^rXattf1 al/protothaca1 
m•n1ng^t1•/my•1^t-^ 
Fallna pol'1ofn?ap''%Tí*;ya11tHi 
Spinal namated-tafi 
SranuloBiatou» iKai %?v*'5«phalomya1iti«/ 

ir«ticulMla 

Naop^aala 

Spinal cord trauma 

lachamie «nyalopathy 
Progr«atlv hanprrhayle myalomalacla 
Hamorrhao* 
Nacrotizint vaaeulltli 
Vascular malformatlent and banlen vaicular 
tumora 

MuHlpla esrtllaolnoua aMOatoaas 
Spinal arachnold cysta 
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Intervertebral Disk Diseaae 

Etiology and Pathogenesb 
Degeneration of intervertebral disks may result in protrusion or extrusión of disk 

material into the spinal canal resulting in spinal cord compression and clinical signs 
ranging from apparent pain to complete transverse myeiopathy. Degenerative changes 
may occur in any of the intervertebral disks (C2-3 to L7<<S1) however disk protnision or 
extrusión occurs most conunonly in the cervical, caudal thoracic and lumbar spine. Tlie 
intervertebral disks between TI and T i l are stabilized dorsally by the intercapital 
iigaments that join oî xMite ríb heads across the floor of the spinal canal over the dorsal 
anulus fibrosus of the intervertebral disk. These Iigaments are closely associated with the 
dorsal longitudinal ligament tocated on the floor of the spinal canal and the dorsal anulus 
fibrosus of each disk. As a result. disk protrusion or extrusión is less likely in this 
región. 

Two types of disk hemlation (type I and type 11) have been reported to occur in 
dogs by Hansen. Type I disk hemiation occurs with degeneration and rupture of the 
dorsal anulus fíbrosus and extrusión of nucleus pulposus into the spinal canal. Type I 
disk extrusión is most commonly associated with (¿ondroid disk degeneration. I^rpe II 
disk protrusion is characterized by bulging of the intervertebral disk without complete 
rupture of the anulus fíbrosus. T^pe II disk protrusion is most commonly associated with 
fibroid d i ^ degeneration. 

Chondroid metaplasia of the nucleus pulposus and Type I disk extrusión occur 
most commonly in chondrodystrophoid breeds inciuding Dachshund. beagle, Pekinese, 
Uasa apso, Shih tzu, and breeds with chondrodystrophoid tendencies inciuding miniature 
poodle and codcer spaniel. Chondroid disk degeneration and type I disk extrusión may 
occur in any breed, inciuding large breeds of dog. These authors have noted an unusually 
high incidence of type I disk extrusión in Doberman pinscher dogs. 

Recent studies have demonstrated differences between the vertebral canal and 
spinal cord mensuration of Dachshunds and Germán shepherd dogs. The spinal cord of 
Dachshunds was found to termínate further caudally than tíut of Germán shepherd dogs. 
Further, the ratlo of spinal cord to vertebral canal heights in the lumbar región was 
notably greater in Dachshunds than in Germán shepherd dogs. The smaller lumbar 
epidural space in Dachshunds may explain the occurrence of severe clinical signs seen in 
this breed in association witii 8{̂ ]¡arently small amounts of «ctruded disk material. It is 
also possible that the larger epidural space present in large breeds of dog may account for 
the fact that small amounts of extruded disk material withhi tíie spinal canal in these 
breeds may not cause spinal cord compression and associated clinical signs. 

Chondroid degeneration of disks is characterized by an increase in coUagen content 
of the disk. alteration of speciflc glycosaminoglycan concentratioi of the nucleus 
pulposus, and a <tecrease in water content of the disk. The normally gelatinous nucleus 
pulposus beoomes progressively more cartilaglnous and granular and eventually may 
mineralize (calcify). Extrusión of degenerative nucleus pulposus occurs through físsures 
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in, or rupture of, the anulus fíbrosus. Hansen has reported that in chondrodystrophoid 
breeds of dog 75 to 100 per cent o( all disks undergo chondroid metapUsia hy one year of 
age. Recently, the radiographic pattem of degenerative changes that occur with agüig in 
the vertebral column and intervertebral disks of beagles has been described. This study 
aids in the differentiation of clinically insignifícant degenerative changes and pathologic 
changes that may produce clinical slgns. 

Fibroid disk degeneration occurs in older dogs of all breeds but is most often 
recognized as a clinical piX)bleni in older, large breed, nonchondrodystrophoid dogs and is 
charecteiized by fibrous metaplasia of the nucleus pulposus. An increase in the 
noncoUagenous glycoprotein content of intervertebral disks occurs in 
nonchondrodystrophoid breeds of dog with aging. Calcification of the disk may occur, 
but is rare. Protrusion of the disk occurs with a bulging of the anulus fíbrosus due to 
partial rupture of the anular bands. Rupture of the anulus fíbrosus and extrusión of 
nucleus pulposus (characteristic of type I disk extrusión) uncommonly is seen in 
association with type 11 disk protrusion. Intervertebral disk protrusion or extrusión may 
occur in a ventral, dorsal or lateral directíon. In most instances, only dorsal protrusions 
or extrusiohs are of clinical signifícance as meningeal irritation, nerve root and/or spinal 
cord compression may occur. Oocasionally a lateral disk protrusion or extrusión may 
result in nerve root or spinal nerve compression with associated clinical signs. 

The cause of intervertebral disk degeneration is \mknown. Trauma does not 
appear to play a major role in chondroid degeneration but may be a factor in acute disk 
extrusión. Mechanlcal and enatomic factors are probably important, as disk extrusions 
are most oommon in the cervical and T i l to L3 reglons of the vertebral colunm. Genetic 
factors probably have a role in the accelerated degeneration of disks in 
chondrodystrophoid breeds but the exact inñuence of these factors is not known. 
Hypothyroidism and autoimmune disease have also been proposed as contríbuting factors. 

Type I d i ^ extrusicm often results in more severe clinical signs than type II 
protrusion although the mechanlcal distortion and compression of the spinal cord caused 
by type II protrusion may be greater. Nucleu^ pulposus is most often extruded into the 
spinal canal acutely (minutes to hours) or lubacutely (days) from disks undergoing 
chondroid degeneration, whereas slowly progressive spinal cord compression most often 
accompanies protrusion of disks undergoing fíbroid degeneration as the bulging fíbrous 
mass increasingly enlarges within the spinal canal. The spinal cord changes seen in acute 
versus chronic spinal cord compression differ, and are reflected in the difference in 
clinical signs and response to treatment seen in these dlfferent types of intervertebral disk 
disease. The severlty of spinal cord injury dependa on the veloclty at which the 
compressive forcé is applied, the degree of compression. and the duration of the 
compression. Vascular factors, as well as mechanical distortion of the spinal cord as a 
result of hemiated disk material, are important in the patiiogenesis of resulting spinal cord 
lesions. Severe spinal cord lesions may be found in spinal cord that does not have 
evldence of compression, presumably as a result of vascular changes. 

Hemorrhage, edema and necrosis of both spinal cord grey and white matter is 
characteristic of acute spinal cord injury associated with acute type I disk extrusión. 
Hemorrhage and edema are not a major feature of chronic spinal cord compression where 
white matter changes such as demyelination, focal malacia, vacuolization and loss of 
axons are seen. Type I disk extrusions often are associated with rupture of vertebral 
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venous sinuses. and hemorrhage into the epidural spaoe may increase the degree of spinal 
cord compression. Pulmonary emboli arising from the nucleus pulpcmis have been 
descríbed in three chondrodystrophoid dogs with acute thoracolumbar transverse 
myeiopathies as a result of type I disk extrusions, presumably as a result of disk material 
enteríng the vertebral venous sinuses. Nucleus pulposus may aiso penétrate the dura 
mater. Traumatic rupture of the anulus ftbrosus and extrusión of normal nucleus 
pulposus may occur, resulting in spinal cord compression and an acute onset of clinical 
signs indicative of a transverse myelopathy. 

Degenerative disk disease also occurs in cats, although the incidence of clinical 
signs associated with disk protrusion is low. Degenerative changes and distríbution of 
disk protrusions is similar to type II disk protnislons in nonchondrodystrophoid dogs. 
Clinical signs seen usually are indicative of a slowly progressive transverse cervical or 
thoracolumbar myelopathy. Type I disk extrusión associated with calcification of inter­
vertebral disks and an acute onset of neurologic déficits rarely has been reponed in cats. 
Diagnosis and treatment are similar to that descríbed for dogs. 

Clinical Findings 
Chondroid degeneretion and type I disk extrusión most oommonly occur in dogs 

three years of age and older, but may occur in younger animáis. Fibroid degeneration 
and type II disk protrusion most commonly occur in dogs older than five years of age. 
There does not seem to be a sex predisposition for intervertebral disk disease. 

Clinical signs seen with intervertebral disk disease vary depending on whether type 
I or type II disk hemiation is present, the location of the lesión and severity of the spinal 
cord lesión. Clinical signs seen in association with type I disk extrusión include apparent 
pain and/or motor and/or sensory déficits. These clinical signs usually develop rapidly 
within minutes or hours of disk extrusión. However. clinical signs may progress slowly 
over several days or manifest períods of improvement and subsequent worsening over 
weeks or months. These findings are probably associated with extrusión of small 
amounts of disk material into the spinal canal over a períod of time. 

Clinical signs associated with type I disk extrusión in the cervical spine usually are 
less severe than those associated with extrusions in the thoracolumbar región. Although 
large amounts of disk material may be extruded in the cervical región, the vertebral canal 
in this región is larger m diameter in relation to the spinal cord than is the case in the 
thoracolumbar región. Apparent neck pain is the most common cliiücal finding in dogs 
with cervical disc extrusión. Affected dogs often hold the head and neck rigidly, cry out 
when moved and may show spasms of cervical musculature. Neurological déficits 
indicative of a cervical myelopathy such as proprioceptive déficits, tetraparesis or 
tetraplegia are seen less commonly. 

Ipsilateral Homer's syndrome and hyperthermia have been descríbed in cases of 
acute, severe, dorsolateral cervical disk extrusions. Lower motor neuron déficits in the 
thoracic limbs may be seen in caudal cervical disk extrusions. Thoracic limb lameness 
may also be seen in caudal cervical disk extrusions as a result of nerve root compression, 
particularly from lateral disk extrusions where disk materíal enters an intervertebral 
foramina. 
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CUnical findings in animáis with thoracolumbar type I disk extrusión depend on 
the severity of spinal cord injury, and range from apparent back or abdominal pain to 
complete paraplegia and loss of deep pain perception. Neurologlc déficits usually are 
indicative of a transverse myelopathy between T3 and L3, as most disk extrusions in this 
región occur between Ti l and L3. Lower motor neuron signs may be seen in the pelvic 
limbs if disk extrusión occur caudal to L3 as a result of compression of the lumbosacral 
spinal cord or nerves of the cauda equina. Lower motor neuron signs also may be seen 
in paraplegic animáis with progressive hemonhage myelomalacia (PHM). The clinical 
signs and diagnosis of PHM will be discussed separately. 

Ihe pannlculus reflex may be depressed or absent caudal to the site of disk 
extrusión. The site of a lesión is usually one or two vertebral spaces cranial to the loss or 
depression of pannlculus reflex. The Schiff-Sherrington sign may be seen in animáis with 
acute type I disk extrusión caudal to T2. 

Clinical signs seen in both cervical and thoracolumbar type I disk extrusión may 
be asymmetrícal, especially if extrusión occurs dorsolaterally within the spinal canal. 
Apparent pain associated with disk extrusions r >.':ults from inflammation and/or ischemia 
caused by compression of meninges and/or spinai nerve roots. Extruded disk material 
initiates an extradural inflammatoiy reaction that results in fíbrous adhesions between the 
dura mater and extruded disk material. Pain may also arise from stimulation of sensory-
nerve endings in the anulus flbrosus and dorsal longitudinal ligament. The nucleus 
pulposus of each disk does not contain nerve fiber endings. 

Clinical signs associated with type n disk protrusion generaUy are slowly 
progressive over a period of monúis. Clinical signs, however, may develop acutely over 
days in some animáis. Neurologlc deflclts usually are Indicative of a cervical or 
thoracolumbar myelopathy. Paraparesls or tetraparesis, depending on the site of the 
lesión, are the most conunon clinical findings and déficits may be asymmetrícal. In the 
cervical spine type II protrusions most commonly occur in caudal cervical disks. In 
some cases, caudal cervical type II disk protrusion may be part of the spectrum of 
abnormalities associated with cervical spondylomyelopathy. Apparent neck or back pain 
may or may not be a feature of type II disk protrusion. 

Diagnoab 
A tentative diagnosis of type I disk protrusion or exmtsion may be made on the 

basis of age, breed, history and clinical signs, however other causes of transverse 
myelopathy or apparent pain should be considered in the differential diagnosis. It must 
be remembered that apparent spinal pain is seen in anUnals with meningitis. Dogs with 
thoracolumbar dLsk extrusions may ^iiow apparent abdominal pain, and in such animáis 
causes of abdominal paüi such as pancreatitis and peritonitis must be considered in the 
differential diagnosis. 

The differential diagnosis in animáis with type II disk protrusion includes all other 
causes of progressive transverse myelopathy. the most likely being neoplasia or 
degenerativa myelopathy. 

Spinal radiographs, and in almost all cases, CSF analysls and myelography are 
necessary to confín» a diagnosis of disk extrusión or protrusion. General anesthesia is 
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required to achieve thé precise posltioning needed to obtain radlographs of diagnostic 
valué. Foam wedges or sandbags are usually needed to align the vertebral column 
parallel to the table top for lateral projections. Care must be taken however when 
anesthetizing and positioning for radlographs animáis that have acute type I disk 
extrusions, as furüier extrusión of disk material and further spinal cord compression may 
occur with manipulation and movement of the spine. 

Calcification of the nucleus pulposus Is best seen on lateral radiographic views and 
usually is seen in one or more disks of most chondrodystrophoid dogs greater than one 
year of age. Calcified disks also may be seen in older nonchondrodystrophoid breeds of 
dog. The radiographic density of such disks varíes from a slight haziness to that equal to 
the density of the vertebral body. Calcified material within the nucleus pulposus is 
indicative of disk degeneration, but alone is not of clinical significance. 

The disk space of an extruded disk may be narrower than adjacent disk spaces and 
may be wedge shaped with a decreese in the width of the disk space dorsally. However. 
positioning is important as some disk spaces (C7-T1, T9-10 or TI 0-11 and L7-S1) are 
normally námower than adjacent spaces and cervical and lumbosacral disks are normally 
wedge-shaped on hyperextension and flexión of the spine. "Spikes" of calcified material 
suggestive of disk extrusión may extend dorsally from a disk. Calcifíed mateñal may be 
present within the vertebral canal but oñen is difficult to visualize due to overlying 
vertebral articular processes or ribs. Intervertebral foraminae are larger in the lumbar 
spine and calcified material often is easily visualized in the spinal canal in this región. 
Disk material within the spinal canal may appear as a hazy, indistinct shadow or as a 
dense mass with distinct tnargins. The former pattem often is seen associated with 
explosivo disk extrusión and dissemination of disk material along the spinal canal whereas 
the latter pattem usually is associated with a slower extrusión of disk material over a 
longer time with dessication, fibrosis and possibly further mineralization of the disk 
material within the spinal canal. In many cases of disk extrusión calcified material is not 
visualized within the spinal canal, as disk material is probably not suffíciently mineralized 
to be visible on radlographs. Ventrodorsal views, and in some cases oblique views. are 
important in determining laterality of any visible mineralized materíal within the spinal 
canal. Vertebral osteophytes and vertebral end píate sclerosis may be seen associated 
with chronic disk degeneration and extrusión or in cases of chronic disk degeneration 
without disk extrusión or protrusion. 

Type II disk protrusion may be associated with narrowing of the disk space, 
osteophyte production and end píate sclerosis. Calcification of disc materíal rarely is seen 
in association with type n disk protrusion. In some animáis with type I or type II disk 
hemiation obvious abnormallües are not seen on noncontrast vertebral radiography. 

Myelography is almost always necessary to confirm that disk materíal has 
hemiated into the spinal canal resulting in spinal cord compression. Myelography is most 
important in determining the site (or sites) of d i ^ hemiation, and lateralization of disk 
materíal within the spinal canal príor to surgical decompression. Myelography should not 
be done solely as a means of confírming a diagnosis of likely type I disk hemiation in 
animáis with signalment, histoiy. clinical signa and radlographs that are highly suggestive 
of disk extrusión, where surgical decompression is not anticipated. Myelography, 
however, is necessary for diagnosis in most cases of type II disk protrusion as a means of 
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distinguishing disk prótrusion froin other causes of slowly progressive transverse 
myelopathy such as spinal neoplasia and degenerativo myelopathy. 

Cerebrospinal fluid should be collected and analyzed príor to myelography to rule 
out inflammatory or infectious disease of the spinal cord and/or meninges. Clinical signs 
in animáis with GME, distemper myelitis. FIP, spinal lymphoma and other disorders may 
mimic those of cervical or thoracolumbar disk disease. 

The characteristic myelographic findings in both type I and type II disk hemiation 
into the spinal canal are extradural compression of the spinal cord with displacement of 
the spinal cord and narrowing of the subarachnoid space on lateral and/or ventrodorsal 
views. depending on the location of the compressive mass. Type II, and most type I, 
disk hemiations result in a ventral or ventrolateral epidural mass that causes dorsal 
displacement of the spinal cord. Disc material may extend over more than one vertebral 
segment in type I extrusions and may result in deviation or narrowing of contrast columns 
over more than one vertebral length. Disk material may completely encircle the spinal 
cord. Acute type I disk extrusions often are accompanied by spinal cord edema and 
swelling. The spinal cord may be widened over several spinal cord segments and the 
myelographic appearance is similar to that of an intrameduUary mass, making precise 
deiermination of the site of disk extrusión dtfficult. In some animáis d i ^ material is 
scattered along the spinal canal without obvious mechanical distortion of the spinal cord. 

Rarely, in the cervical región, type I disk extrusión may occur laterally or 
intraforaminally resuiting in neck pain or thoracic limb pain due to nerve root 
compression. In such cases myelography may be normal, however, increased density 
associated with calcifíed disk material may be visualized intraforaminally on ventral 
oblique radiographs of the cervical spine. 

Traumatic disk prótrusion is usually associated with narrowing of the intervertebral 
disk space on radiographs. Other atmormalities such as vertebral fracture, luxation or 
instability also may be seen. Myelography is useful in determining the presence or 
abscence of spinal cord compression in such cases, and therefore whether surgical 
decompression is indicated, 

Treatment 
Tvpe I disk extrusión. The appropriate treatment for animáis with type I disk 

extrusión depends on the animal's neurologic status. Each animal should be evaluated 
individually. Medical treatment directed at decreasing spinal cord edema by means of 
corticosteroids is indicated in all animáis with an acute onset of neurologic déficits. The 
recommended dose is as for spinal cord trauma. The use of corticosteroids in dogs with 
type I disk extrusión has been associated with pancreatitis, gastrointestinal bleeding or 
colonic perforations. Tlie üicidence of these complications may be reduced by using 
lower doses of corticosteroids and administeríng potent injectable corticosteroids for as 
short a time as possible (maximtim of one to two days). 

Nonsurgical (medical or conservativc) treatment is recommended for animáis with 
apparent pain only or animáis that have mild neurologic déficits but are ambulatory and 
have not had previous clinical signs associated with disk disease. These animáis should 
be strictly confined to a small área as much as a hospital cage in a quiet place away from 
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other pets fbr at least two weeks and walked (on a leash or hamess) only to urinate and 
defécate. The objectíve of confínement is to allow fissurea in the anulus fíbrosus to heal, 
thus preventing fúrther extrusión of disk material, and allowing resolution of the in-
flammatory reaction caused by smaii amounts of extruded disk material. Confínement 
cannot be accomplished effectively by the majority of dog owners. 

Use of analgésica, muscle relaxants and antíinflammatory drugs such as 
corticosteroids is not recommended in most cases as it Is believed their use encourages 
animáis to exercise and riak further disk extrusión. Very cautious use of analgesics or 
antíinflammatory agents occasionally may be indicated, however stríct confínement 
foUowed by a period of restricted exercise is imperative. Owners should also be wamed 
that an animal's neurologic status may deteriórate due to extrusión of further disk material 
despite this treatment and that an animal should be observed very carefuUy. Should 
worsening of neurologic status occur, an animal's treatment should be re>evaluated. 
Owners should also be wamed that a recurrence of clinical signs is ver}' common due to 
further disk extrusión at the same or a different site and subsequent episodes may be more 
severe, especially in the thoracolumbar spine. 

Animáis with severe cervical pain frequently do not respond to cage rest. These 
dogs often have large amounts of disk material within the spinal canal and dogs that do 
not show improvemem after seven to 10 days of confínement should be evaluated further 
by means of radiographs and possibly myelography, and ventral cervical decompression 
should be considered. 

Surgical disk fenestration has been recommended as a prophylactic measure to 
prevent further extrusión of disk material into the spinal canal. Fenestration of the disks 
most likely to hemiate (C2«3 through C6-7 in the cervical spine and 711-12 through L3-4 
in the thoracolumbar spine) is recommended in animáis that have had one or more 
episodes of apparent neck or back pain and have evidence of intervertebral disk disease 
on radiographs. Varíous surgical techniques have been descríbed. Fenestration of disks 
does not remove disk material from the spinal canal and therefore is not recommended as 
the solé surgical procedure in dogs that have evidence of disk material within the spinal 
canal and spinal oord compression on radiographs and myelography. Disk fenestration 
should be done with care in animáis showing evidence of pain, as disk material may be 
fotxred into the spinal canal resulting in a worsening of neurologic status. 

The role of disk fenestration in the management of intervertebral disk disease is 
controversial. Most authors feel fenestration of cervical disks is of valué in preventing 
further disk extrusión and recurrence of apparent neck pain. In the thoracolumbar región 
some investigators report that disk fenestration does prevent recurrence of disk extrusión 
at the same or different sites, while others report that only spinal cord decompression at 
the site of initial disk extrusión is indícatwl, as the low incidence of recurrence at other 
sites makes disk fenestration unnecessary. 

Disk fenestration in the thoracolumbar región is not easily done and complications 
such as scoliosis, pneumothorax and hemorrhage may occur. Disk fenestration in the 
cervical región is achieved more easily and rarely is associated with such complications. 
Fenestration does not prevent recurrence of disk extrusión in all animáis. The 
effectiveness of fenestration depends largely on the amount of nucleus pulposus removed. 
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Completion of disk fenestration is recommended at the time of spinal oord decompression. 
This Buthor recommends fenestration in eitiier the cervical or thoracolumbar regions of 
the vertebral colunm for doga that have recurrent bouts of apparent paín resulting from 
type I intervertebrai disk disease. 

Animáis with neurologic déficits such as paresis or paralysis with deep pain 
perception intact, animáis with recurrent bouts of apparent back or neck pain, or animáis 
with apparent back or neck pain (or mild neurologic déficits) that are unresponsive to 
stríct confínement should be evaluated by means of spinal radiographs, CSF analysis, and 
myelography. Surgical decompression of the spinal cord and removal of disk material 
from the spinal canal should be considered. Although many dogs with modérate or . . . 
severe paresis will improve neurologically if treated with corticosteroids and cage rest, 
neurologic recovery is often more rapid and more complete in animáis foUowing surgical 
decompression of tíie spinal cord. In addition the neurologic status of some dogs with 
type I disk extrusión, especially in the thoracolumbar spine. suddenly worsens over a 
period of hours or days despite medical treatment. Such deterioration usually results 
from further disk extrusión that may result in irreversible spinal cord damage and 
permanent paralysis. This progresión of signs always is a risk with medical treatment of 
animáis witii thoracolumbar disk disease. As such progression is impossible to predict on 
the basis of history. cllnical signs or radlography, owners should be made aware of 
treatment options and offered the opportunity of refeiral to an appropriate surgical facility 
when animáis are initiaily presented. Surgical decompression should be done as soon as 
possible to prevent further :^inal cord damage incurred as a result of sustained com-
pression or further extrusión of disk material. In addition. if surgery is delayed two to 
three weeks, disk material hardens and becomes adherent to dura mater, and becomes 
diffícult or impossible to remove from the spinal canal. 

Prognosis for neurologic recovery in animáis that retain deep pain perception 
postsurgically is fair to very good. The major factors that correlate with the degree of 
neurologic improvement seen postsurgically are the animal's neurologic status prior to 
surgery, the rapidity of onset of clinical signs, and the time interval between onset of 
clinical signs and surgical decompression. Animáis that have severe neurologic signs, a 
rapid onset of clinical signs (hours) and a long period of time before stirgery generally 
have a prolonged recovery period and may have varying degrees of permanent neurologic 
déficit. 

The incidence of recurrenoe of clinical signs due to disk extrusión is greater in 
nonsurgically than surgically treated dogs, One author found that one third of dogs with 
type I disk hemiation that were treated nonsurgically had a recurrence of clinical signs, 
and generally showed greater severity of neurologic déficits at the time of recurrence. 
Another author reported a recurrence rate of 40% in nonsurgically treated dogs. 

The advantages and disadvantages of various techniques for spinal cord 
decompression have been discussed. Surgical treatment is not without risks. Anesthesia 
is necessary, and surgery occasi(mally results in further spinal cord damage due to 
surgical manipulation. Nonsurgical treatment should be attempted in animáis that are 
poor anesthesia or mirgical candidates or if surgical treatment is not possible fmancially. 

In animáis with clinical signs of a complete transverso myelopathy, without deep 
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pain perception for a period of greater than 24 hours, the prognosis for retum of spinal 
cord function is very peor despite medical or surgical treatment. A small percentage of 
these animáis may improve neurologically if given sufficient time, however, surgical 
treatment does not appear to increase the probability of improvement and usually is not 
recommended. In cases in which deep pain perception has been absent for less than 24 
hours the prognosis for retum of spinai cord functíon is guarded to poor, however 
surgical treatment may increase the likelihood of neurologic improvement in this group. 
Use of evoked spinal cord potential monitoring may aid in deciding whether or not spinal 
cord function remains and whether improvement is likely. 

Regardless of whether medical or surgical treatment is instituted. animáis that are 
paretic or paraljnzed require intensivo nursing care. Neurologic improvement may take 
weeks or months and this requires owner cooperation and enthusiasm regarding care and 
physical therapy. Manual expression, intermittent catheterization and/or indwelUng 
caúieterízation of the bladder is oñen requlred to ensure emptying of the bladder. 
Weekly urinalysis, especially in animáis that do not have voluntary control of micturition, 
is important in monitoring for urinary tract infection. It is also important to keep animáis 
well paddéd, clean and dry to prevent formation of pressure sores, and to ensure caloric 
and water intake is adequate. Physical therapy wiU not result in neurologic improvement 
but helps prevent disuse muscle atrophy associated with paraplegia or tetraplegla. 
Physical therapy should not be attempted in animáis treated medically for at least the first 
two weeks foUowing onset of signs, as further extrusión of dísk material may occur. 

Tvpe IT Disk Protnision. Treatment with cortlcosteroids may resuU in neurologic 
improvement for variable periods of time in animáis with type II disk protrusion. 
However, corticosteroid therapy is not curative. The reason for this improvement is not 
clear as intramedullary hemorrhage and edema seen in cases of acute spinal cord injury 
are not a feature of chronic spinal cord compression. In the thoracolumbar spine surgical 
removal of protruded disk material is generally impossíble without causing further spinal 
cord damage. Surgical decompression without removal of protruded disk material may 
result in improvement, however the neurologic status of some dogs is worsened 
permanently despite veiy careful surgical technique. The reasons for this are not known 
but increased vascular permeability has been described in the spinal cord associated with 
reléase of chronic spinal cord compression and this probably plays a role in this phenom-
enon. Ventral decompression in the cervical spine allows removal of protruded type II 
disk material and neurologic improvement may occur, however some dop, especially 
those with modérate to severe neurologic déficits prior to surgery, may manifest 
temporary or permanent worsening of clinical signs postoperatively. Neurologic 
improvement may take several mtmths and is believed to be primarily due to remyelini-
zation of axons in the white matter of the spinal cord. 

Chemonudeoly^ 
Injection of the proteolytic enzyme chymopapain into the nucieus pulposus of 

intervertebral disks to cause discolysis has been used infrequently in veterinary medicine. 
The precise mechanism by which chymopapain causes dissolution of the nucieus pulposus 
is unknown. In one study in dogs, dissolution of the nucieus pulposus was demonstrated 
histologically in all cervical intervertebral disks injected with chymopapain vía a ventral 
surgical approach. Similar pathologic findings wene found in lumbar disks of dogs 
injected with chymopapain transcutaneously under fluoroscopic guidance via a lateral 
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approach. significant postoperative clinical compUcatíons were not seen. Radlographic 
narrowing of the intervertebrat disk gpaces was found in both the cervical and lumbar 
spüie, beginning on the seoond day after Injectíon of chymopapain. Cervical injection 
resulted in a more notíceable narrowing than lumbar injectíon. However. successful 
injection as determined histologically was not always detected radiographically. These 
studies have described only the acute responso to chymopapain. However, another study 
has shown chymopapain resulta in progressive dissolutíon of nudeus pulposus and 
eventual regeneratíon of nuclear ground material. 

Chemonucleolysis may be of benefít in animáis with intervertebral disk disease 
when the nucleus pulposus is stíll contained within an intact or partially ruptured anulus 
fibrosus. Dissolutíon of nucleus pulposus in these cases may relieve pressure of the 
protruding disk on the spinal cord and nerve roots. Chemonucleolysis may also be useful 
as a prophylactic measure in animáis with evidence of intervertebral disk degeneration to 
prevent acute Type I disk extrusión. 

Chemonucleolysis is not indicated in cases of Type I disk extrusión, as the enzyme 
is unable to reach sequestered nucleus pulposus within the spinal canal. 
Chemonucleolysis has been used in the treatment of Type n disk protrusion in the 
cervical ^ine of large breeds of dog. The majority of dogs in one study improved 
clinically despite persistence, or only slight decrease, in the degree of spinal cord 
compression on myelography. Injectíon of chymopapain via a surgical approach to the 
intervertebral disks is recommended to prevent inadvertent intrathecal injection or 
accidental penetration of the vertebral arteríes, spinal arteríes or spinal nerve roots. 
Further evaluatíon of tiie effect of chemonucleolysis in dogs with intervertebral disk 
disease is needed, however it seems likely that this technique may have advantages over 
the presentiy used methods for surgical disk fenestration. 
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Tablm SuMiry of Indlotloni for tharamr for Tyi» Z 1nt«rvartafar«1 dlik actmcior» 0f iioo«. 

Typ* of tharapy Indle«tlont 

1. Medleml 

2. Surglaal 

K. F«rwatrtt1on only 

b. DMOmprMilon («nd f«rtMtrat'lsn) 

Appai**nt baek paln only - 1«t 

or 
Mlld a tMU «nd p%rmmi% - I t t 
•plaod* 

or" 
Paralytlt wlth ab«*nt daap 
paln pai"eapt1en for g r M M r 
than 24 houra 

Apparant back pain on1y 
ei* muHlpl* tpiaedaí 

2nd 

1̂ 11(1 ataxia and par«aia - 2nd 
or múltipla aplaodos 

or 
ModoraWMvara ataxia and 
parwla, or partiytia - lat 
•plaoda 

or 
Datarloratlon of nourologic 
•tatúa daaplta adtquata 
Mdieal tharapy 

or 
Paraiyala wlth abaant da«p 
paln paroaptlon for laaa than 
24 hourt 

5f 



Techniques de neuro-radiologie 

L'utilisation de rimagerie en médecine vétérinaire en temps que 
moyen diagnostique s'est beaucoup développée ees derniéres années. 
L'imagerie utilise aujourd'hui la tomodensitométrie. la résonance 
magnétique, l'échographie, la scintigraphie, qui sont des techniques de haute 
technologie. Ces procédures diagnostiques sont maintenant utilisables en 
médecine vétérinaire mais vont-elles supplanter la radiologie 
conventionnelle ? L'utilisation de la radiologie en neurologie n'a un intérét 
que si l'examen neurologique et son interprétation ont été réalisés. En 
neurologie, l'imagerie permet de confirmer l'exislence d'une lesión, de 
préciser son étendue, d'avancer un pronostic, el de proposer un traitement 
adapté si il en existe. Cette premiére partie comprend les notions de base de 
la neuro-radiologie de la colonne, á savoir sa technique, son interprétation, et 
ses indications. 
Conseils généraux: 

La radiologie est une technique d'imagerie des structures anatomiques 
normales ou pathologiques. Elle permet de détecter et d'interpréter des 
changements qui peuvent étre présents. En neuroradiologie il est nécessaire 
d'avoir une parfaite connaissance de l'anatomie du segment vertebral que l'on 
veut imager, des divers types de lésions qui peuvent atteindre ce segment, et 
des avantages et des limites des techniques utilisées. D'autres paramétres á 
considérer lors du choix de la radiologie comme étape diagnostique sont 
l'aspect fmancier et l'équipement dont on dispose d'autant plus lorsque 
l'utilisation de produit de contraste suit les radiographies dites sans 
préparation. 

La radiologie est une technique d'imagerie rapide et simple. Elle doit 
étre la premiére étape diagnostique lors de manifestations cliniques 
méduUaires afm de confirmer ou d'infirmer les pathologies les plus courantes 
de la colonne. Cest une aide au diagnostique et n'autorise en rien d'éviter 
l'examen neurologique qui permet la localisation de la lesión. Les indications 
classiques sont les douleurs axiales, les palpations anormales ou mal 
alignements vertébraux, et les déficits neurologiques dont l'origine est 
médullaire. Le principal avantage de la radiologie, est que c'est un moyen de 
détection rapide des lésions osseuses. Par contre une de ses limites est le 
manque de contraste des tissus mous sains ou lésés qui empéche la 
visualisation médullaire, celle des racines nerveuses, des disques 
intervertébraux, et des ligaments vertébraux. Ces structures peuvent étre 
indirectement évaluées en les comparant aux structures osseuses 
avoisinantes (diminution de taille de l'espace intervertébral, augmentation du 
diamétre d'un foramen, calcification dégénérative). L'existence d'une 
superposition osseuse des structures vertébrales irréguliéres (facettes 



articulaires, processus laléraux, apophyses dorsales), les varialions 
anatomíques d'un animal á l'autre, et la présence de changements 
dégénératifs qui n'ont aucune incidence clinique (spondylose, calcification 
méningée) sont d'autres I i mi les. 
Consídérations techniques: 

L'équipement nécessaire á la neuroradiologie est un peu plus 
important que celui nécessaire á la radiographie courante. Des généraleurs 
puissants sont souvent nécessaires (jusqu'á 100 kV et 300 mA). Le temps 
d'exposition doit etre long (0,1 á 0,3 seconde) ce qui permet d'utiliser une 
grille sur des animaux anesthésiés de préférence. Cela donne une échelle de 
contraste plus petite, done plus de blanc et de noir. Un bon diaphragme est 
souhaitable. II permet de diminuer les rayons diffractés et obliques. \je rayón 
le plus perpendiculaire doit étre le plus central. Comme beaucoup de lésions 
sont tres subtiles, des écrans de haute resolution sont nécessaires. Pour une 
épaisseur inférieure á 9 cm, une cassette comprenant un écran peut s'utiliser 
en direct. Au delá, une grille fixe permet de limiter la dispersión des rayons. 
L'écran utilisé doit étre adapté aux capacites de l'équipement et au type de 
film. Les cassettes et écrans doivent étre tres propres et d'excellente qualité. 
Des coussins radiotransparents et des sacs de lestage pour assurer un bon 
positionnement sont indispensables. 

Les artefacts dus aux mouvements et aux malpositions rendent 
l'interprétation des radiographies difficile voir impossible. Une anesthésie 
genérale ou une tranquilisation profonde est nécessaire afm de positionner 
l'animal parfaitement. Elle permet aussi de régler l'appareil avec un temps 
d'exposition assez long sans que l'animal ne bouge. Parce que bon nombre de 
lésions vertébrales sont discréles et de faible densité tíssulaire, la technique 
doit étre aussi parfaite et répétitive que possible. L'anesthésie garantit un bon 
résultat, une bonne reproductibilité et une minimisation des frais et des 
risques d'exposition aux rayons. 
Positionnement: 

Deux clichés perpendiculaires l'un á l'autre (une vue latérale et une 
vue ventro-dorsale) sont nécessaires pour l'évaluation d'un segment 
vertebral. Les segments cervicaux, cervico-thoraciques, thoraciques, 
Ihoraco-lombaires, lombaires, et lombo-sacrés doivent étre examines 
séparément car leur épaisseur est différente. D'autre part, comme le faisceau 
de rayons dévie cránialement et caudalement, l'incidence n'est vraiment 
perpendiculaire qu'au centre de la radiographie. La colonne est positionnée 
parallélement á la table á l'aide de matériel radiotransparent (serviette 
éponge, coin de mousse) de fa9on a ce que les rayons incidents soient 
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perpendiculaires aux corps vertébraux el paralléles aux espaces 
¡ntervertébraux. Ce matériel radiotransparent est place sous le milieu du cou 
et de la región lombaire de fa9on á ce que les laminas droite et gauche de 
chaqué vertebre se superposent. Ceci facilite l'évaluation des espaces 
¡ntervertébraux, des facettes articulaires au niveau cervical, et des foramens 
au niveau thoraco-lombaire. Une cale est placee sous le museau et les 
membres afin de superposer les processus latéraux. La position ventro-
dorsaie place la colonne tres proche du film ce qui permet de conserver un 
máximum de détails et assure un mínimum de distorsión. L'animal doit élre 
parfaitement symétrique, el pour ce, on ulilise un berceau radiotransparent 
cu des cales laterales. Le rayón le plus perpendiculaire doit élre centré 
directement au dessus de l'endroit suspect. La divergence latérale du rayón 
rend la lecture des bords latéraux de la radiographie difficile. Pour éviter la 
superposition des plaques articulaires des corps vertébraux, plusieurs petits 
films doivent étre utilisés. Ainsi deux radiographies (centrées sur T13-L1 et 
L4-L5) peuvent suffire sur un petit chien pour imager la región thoraco-
lombaire et lombaire, alors que trois ou quatre peuvent élre nécessaires pour 
un chien de grande taille (centrées sur T9-T10, T13-LI, L3-L4, et L7-S1). 
Aspect pratique: 
1- Jonction Occipito-atlanto-axiale 

latérale droite 
latérale en hyperflexion 
oblique 
ventro-dorsale bouche ouverte 

Une vue en hyperflexion a un intérét diagnostique en cas d'instabilité 
atlanto-axiale ou atlanto-occipitale. Cette vue est á réaliser avec beaucoup de 
précaution parce qu'une hyperflexion forcee peut entraíner une lesión 
méduUaire. Une vue latérale oblique de 20o de l'articulation C1-C2 ou 
ventro-dorsale bouche ouverte peut permettre de diagnostiquer une agénésie, 
une mal angulation ou une fracture de la dent de Taxis. 
2- Colonne cervicale 

latérale droite 
ventro-dorsale 
C5-C7 (chez les grands chiens), latérale et ventro-dorsale 
oblique (x2) 
latérale en flexión 
latérale en extensión 
latérale en traction 



L'intérét de vues en hyperflexion et hyperextension des vertebres cervicales, 
sans injection de produit de contraste, pour évaluer une éventuelle instabilité 
est probablement tres réduit. Par contre, une vue en traction peut mettre en 
évidence une instabilité vertébrale dynamique. Des vues cervicales obliques 
(de 45o par ce que les apophyses laterales sont perpendiculaires aux 
laminas) permettent de visualiser alternativement les foramens droits ou 
gauches. 
3- Colonne Thoraco-lombaire 

latérale droite 
ventro-dorsale 
jonction thoraco-lombaire 
oblique (x2) 

Au niveau thoraco-lombaire, les apophyses laterales étant ventro-obliques, 
elles ne se superposent pas aux foramens lors de vues laterales. Des vues 
obliques au niveau thoraco-lombaire sans utilisation de produit de contraste 
sont done sans intérét. 
4- Colonne lombo-sacrée 

latérale droite 
ventro-dorsale 
latérale en flexión 
latérale en extensión 

Des vues en hyperflexion et hyperextension de la jonction lombo-sacrée 
peuvent étre intéressantes pour mettre en évidence une instabilité 
dynamique. 
Développement et lecture: 
Le développement automatique non seulement est plus rapide mais íl permet 
une meilleur standardisation des résultats. Lire un film humíde est source 
d'erreur. Ne pas utiliser un négatoscope en est une autre. II est toujours 
souhaitable de disposer les radiographies dans la méme position sur le 
négatoscope de fa9on á utiliser sa mémoire photographique qui avec 
l'habitude, porte le regard sur ce qui n'est pas normal. Les lésions sont plus 
facilement misent en évidence sur des radiographies qui ne montrent que la 
colonne que sur des radiographies qui prennent l'ensemble de l'animal. 
Certaines images peuvent paraítre bizarres mais étre tout á fait normales: 
Une región tres peu radiodense est visible au niveau du canal vertebral de C5 
et C6; les espaces intervertébraux C2-C3, C7-T1 et TlO-Tll sont toujours 
plus réduits que les autres; les faces ventrales des corps vertébraux de L3 et 
L4 apparaissent peu définies du fait de l'attache diaphragmatique. 



Les signes radiographiques de lesión vertébrale sont des changements de 
forme, de taille, d'alignement, de densité. Les changements de forme, de 
taille et d'alignement ont des origines congénitale ou traumatique; les 
changements de densité (sclérose, néoformation, lyse) ont des origines 
infectieuse, dégénérative ou néoplasique. 

Conclusión: 
Avec un équipement optimal, la radiographie conventionnelle, surtout si elle 
est suivie d'une technique de contraste est une procédure diagnostique tres 
utile en neurologie, surtout en ce qui concerne les lésions de la colonne. 
Mais encoré une fois, elle est inintéressante sans un bon examen 
neurologique. 
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RADIOLOGIE . INTERPRETATION DU FILM SANS PREPARATION 

II convient de disponer d'un généroteur de 100 milliemperes et de 100 kilovolts eu 
min1inum.Ceci autorise un temps d'exposition relativement court ^inférieur au 1 / I O eme de 
seconde,inalgré la grande épalaseur des tlasua é traveraer . 
L'appareil doit poaséder un collimateur afín de permettre une bonne focaliaation du 
rayonneinent,et la posaibiUté d'incllner le ragon principal par rotatlon transversale du tube. 

¿es fílms 
SI rutlllaatlon dea films sana écrans eat théoriquement poaaible é partir d'une Installatlon de 
300 mA,1e tempa d'expoaition relativement long et la perte de certainea Im^ea de tiaaua de 
faible densité en limite l'uaage . 
Le film avec écran renfor^ateur eat le type le plua couramment employé. 
La qualité de 1'écran entre alora en llgne de compte. 
L'écran renforpateur standard a graln moyen suffit ai le générateur eat aasez pulssant et si le 
sgstéme antl -diffusion est de bonne qualité. Cependant les progrés en cette metiere permettent 
de disposer d' écrans a haute définition a graln tréa fin et a vitesse rapide (écrans aux terres 
rares ).Cea écrans assoclés é des films orthochromatlques autorlaent Vutlllsatlon de générateurs 
de faible puiaaance. 

U S9»iéme mmti 4iffMSimm 
Le systéme anti-diffuaion a pour but de supprimer le ragonnement aecondaire lié 
a 1'effet Compton .Celul ci devlent important loraque Vépaisseur du sujet a radiographier 
dépasse 9 cm ,ce qul est généralemenf le cas . 
On utiliae une grille antl dlffuaion soit fixe aoit mobile. 
Une grille fixe est soit focallsée soit non focallsée .On la cholslra aussl fine que possible . 
Une grille mobile est montee sur un systeme a déplacement longitudinal appelé POTER BUCKY 
ou POTER. 

í'eitesikisie 
La plupart des lesiona discales sont de petlte taille et leur densité rwliologique est parfois 
faible.l1 est done abaolument indispensable qu'aucun mouvement parasite ne vienne creer un 
"flou radiologique''.L'1mmobilité du sujet ae revele 1ndispensable,car la rapidité du temps 
d'expositlon est égale ou seulement un peu inférleure au 1 / I O eme de secorate II est meme 
fortement recommandé de supprimer a l'instant du cliché les mouvements respiratoires ,ceux 
-ci étant particulierement important a la jonction thoraco-lombaire la zone la plus souvent 
Incrl minee. 
On utilise daña ce but des anesthésiques fixes -Penthiobarbital- des associations d'anesthésiques 
fixes (Xllazine , Kétamine ) jl'anesthésie gazeuse lis permettent en outre de maíntenir l'animal 
dans la position idéale pour le cliché 

PROTOCOLE ET POSITIONS RADI0L06IQUES 

Par sa longueur̂ sa complexité anatomiqueJa dlversité des éléments qul la const1tue,la colonne 
vertébrale nécessite l'emploi d'incidences multiples.C'est a ce niveau que se vérifie le mieux les 
grandea lois de 1 'optlque radiologique. 

Tout d'abord en raiaon de aa longueur 11 ne saurait etre queation de radiographier le rachis 
en antier. 
Aux distances focales habltuellement emplo\)éea ( < a 1 m ) ,pour obtenir nettement la projection 
d'un espace ínter vertebral, le foyer du tube doit se trouver dans le plan (te séparatlon de 2 
vertebres et ce plan doit contenír le rayón principal .Cette conditlon ne peut se réallser sur 
plus de 2 ou 3 vertebres Á^ déla des déformatlons importantes se produisent dues a la 
projection conique. 
II est done indispensable de multiplier les incidences 

Ensulte en raison dea courbures de la colonne vertébrale. 
II est important que le rayonnement soit perpendlculalre é l'axe vertebral. 
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Le» deux posltions radiologiques de baee eont: 
le décubitus lateral droit ou gauche et le 

décubitus dorsal ou ventro-dorsal 

Dans le cas du décubltus lateral la colonne va subir des dérormatlons passives dans le plan 
longitudinal (scoliose ) oudans le plansagittal (rotation } 
dans le plan longitudinal on rétabli la rectltude par ta mise en place de coussins radio-
transparents (billas de polystiréne )ou de colns de mousse dans les zones en dépression (creux 
lombaire ,régionscapul8ire ) 

Dans le plan saglttal on corrige la rotation en surétevant les membres profonds. 

Sulvant le segment a radiographier on modlfie légerement les posltlons standarts 

Racliis cervical 
Deux posltlons standards ,une posltioncomplémentaire 
DécmMtms IHérsi. 0'MCiétM€* /MiénU J 
C'est de loln la position la plus intéressante . 
L'animal en décubltus lateral la tete en légere extensión sur l'encolure les membres antérieurs 
tires en arriere . 
La rectltiMie est assurée par des supports rwllo-transparents ou mieux encoré par l'opérateur 
luí mame qui réallse en meme temps une traction modérée ce qul a pour effet d'écarter les 
espaces Intervertébraux normaux 

Cécméitit9 é0rsé¡ fimeiétMOf vemtr9 - é^rs&le J 
L'animal sur le dos ,1a tete dans la continulté de l'encolure ,\ti membres tires en arriare . 
Dans ce cas le rayón principal dolt faire un angle de 5 a 10Í avec la verticale dans la direction 
cranlale cecl afín d'etre parallale a l'axe de l'espace Inter-vertébral. 

Le décubltus obligue ventro-latéral drolte 
ventro-tatéral gauche 

A partir de la position dorsale on fait subir une rotation a gauche ,puis une rotation a drolte 
d'envlron 30[ .cette position fait passer le rayón principal dans l'axe des trous de conjugaison 
permettant ainsi de visuallser une éjection díscola latérale . 

Nombre d'incidences par oositlon : 

Deux suffisent. A la hauteur de C3 et a la hauteur de C6 

Rackjs tiwrac«-1«nfc«ire 

Deux posltlons : décubltus lateral 
décubltus ventro-dorsal 

i)écmét't»9 iMiénf 
Dans la position latérale on veille a la correction de la scoliose c . i ainée par le décubltus et a la 
correctlon de la rotation . 

Nombre d'incidences ,11 est de trois . 

A la hauteur de T10 A11 ,a la hauteur de T13/L1 ,et á la hauteur de L3/L4 . 

&tc&éit*s rt»tr^-é»rsMt 
Le décubltus ventro-dorsal n'a pas de caractére particulier.Le nombre d'lm îdence est limité a 
une incldence é la hauteur de l'espace consideré comme pathologique sur la radiographie en 
décubltus lateral. 



£n rígt* íi&tifr»t0 tépesition v^0ñir0-<hrs»í& eanfírme une f»tf»Io^e décetée 
sur une vae Méréte .Si aucur» lésien n'esi visiMtsur le cliché en vue fetere/e Jf (fe peu de 
c/ience pour que la vuedórsaleapporia unHémenipositif 

LECTURE DU CLICHÉ 

La premiére condition d'une bonne lecture est de dlsposer de radioqraphied séches î ucune 
lecture ne dott etre falte sur un cliché humide 
La deuxlénw comHtlon est de dlsposer d'une source lumineuse edeptée a cet examen 
(négatoscope). 
La troisiéme est de bien connaitre ranatomie radiologique nórmale et de réaliser un examen 
ana1i|t1que dont le déroulement sera toujours Identlque . 

aémamts ée iactmn 
Rappelons les elemente d'anatomie radiologique Impliques dans la hernie discale Ces éléments 
sont sitúes é la pérlphérle de Vespace Intervertébral.ll s'aglt: 

du rebord cranlal et caudal des vertebres ou PLATEAU VERTEBRAL 
de l'espace delimité par ces deux plateaux ou ESPACE ÍNTER VERTEBRAL 
du planchar du canal vertebral 
dutroudeconjugalson 
des apophyses artlculalres 

On commmence r examen par les zones préférentlellement attelntes -. 
su niveau du rachls cervical on examine l'espace C2 C3 puis les especes plus postérieurs . 
Au niveau du rachls thoraco-lombaire oncommence par l'espace Ti 3 L1 puis on s'éloigne de part 
et d'autre de cet espace . 

La lecture s'efTectue en comparant la zona suspecte é cellos Immédiatement postérieure et 
immédiatement antérieure .On compare: 
-JaifístanceseparaniíesdeuxpJaieawe vertetraux 
-Ieparanélismt(ltc9s4ew(f^aieaw( 
-la iraneparencede i'aspaca inier- vm^étraf 
-J'aspeddu planchar 
-lediamétredu troud&conjugaiaon 
-ladisianceséparani les^tephyseaarüculaires 
-la radio-transparenceau radía-dtnsitédes plateaux vertéhraux 

Estaca imimrvarlékrmt mrmtmt 
Lorsque l'espace ínter-vertebral est normal II dott posséder au niveau du rachls thoraco-
lombaire les caracteres suivants . 

-llestaensihlementégalauprécédentetausuivani .En raisondela loi de défifrmaiion conique 
^l'et^ace vaendiminuanide üapenprafressiveaufureiá mesure que l'ons'éleigne de part ei 
d'autre de I'toe du rayan principal 
-II est de mente largeur en taut paint, a bord paralléle 
-ti est transparent .1 'annulus fíbrosusat le nuclaus pulposus étani a rétai normal parfaitement 

transparent atix raponsX 
-II ne présente pas de densiié a I'^etrénñUsupárieureou dársele .Le planchar du canal 
vertebral na recele aucun Séments ra^o-^faque. 
-Letroudeconjugaisonqwsurmontel^paceinier-vertébraldoitayoirundiamétre 

sensiblment ¿gal au trou de conjugaison prScédent ou suivant 
-L'espacearüculaireinterapophysairesestrégulieretégaláceluiquilesifí'tetaceluiquila 

- la radía transparence ou radio densití des plateaux vertébraux est identique 

En ce qui concerne le rachis cervical \\ est nécésseire de faire les remarques suiventee . 
On distingue tout d'abord Vespace C2 C3 des autres espaces intervertébraux. 

L'espace C2 C3 est un espace a directlon ventro-caudale plus prononcée^discrétement 
triangulaire ,a grande base ventrale .Cet espace est le seul a etre sur monté d'un trou de 
conjugaison ,de forme triangulaire, radlologiquement visible ,11 est dono le seul é posséder une 
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A partir de C3 C4 l'espace retrouve son parallélisme et le trou de conjugaison n'est plus 
visible ,i1 est recouvert par la silhouette de VapophyM articulaire craniale de la vertebre 
immédiatement postérieure .La lecture du cliché cervical est done un peu plus déticate et la 
maneuvre que nous avoi» décrite précédemment prend toute sa valeur. 

£fp»tt imierYeriékrmf pmtkotfiqíie 
Loraqu' un disque intervertébral eat expulsé et que la hernie de ce disque est á Vorigine d'une 
compression ,8U moins deux des condltions precedentes ne sont pas respectées. 
n est souvent possible de les retrouver toute ensambles . 
11 est important de souligner qw l'espace anormal doit etre retrouve sur toutes les radiographies 
pour que la suspicion se confirme. 

Dans le cas d'une hernie discale au niveau cervical ou thoraco-lombaire 

- I'esftace inier- veriébní f»tho}oífiífmestpJuséiroiit¡ut )e pr^édeni ou lesuívani 
-tes borOs nesofílptuspanftétes J!tpp&r^i une tégére iríenguletion 

eprende bese inferieure J'esfmceesidii "pincé" JJesi ioutefoise noier que i'espece TÍO Tt t est 
souvent ¿ I'eiet normet d'espect un peu iríenguleire ,il comient done (ffnterpréier en fonction 
d^nrints signes. 
-Vespece pethologique peut rester trensperent ,nmsgenereíement fí présente des é/emenis 

denses ̂ rodio-opagues,(fui sont les restes du disque i^leifíé. 
-on peut trouver é t 'extrémité supeheure ou dorsele des éfémenis caícifíes, fregments du 

disque inier- vertébrat 
-Je troudeconjugaisonquisurmonte f'espacepatbotogiqueestd'undiamétre piuspetitque 

cetui qtrí íe precede et qui fe stfit 
-I'espacearticuíeire inier of^ynftifsaire est coiiabé 
- la radio densitéest augmentée au niveau des plateaux veriébraux adjacents (en raison 

probabfement de nnffammaiion) 

Insistons sur le fait qu'un disque calcifié n'est pas forcément a Vorigine d'une compression . 
Un disque calcifié ,homogéitt et en place n'est pas responsable d'une compression ,celle ci doit 
8tre recherchée en examinant les espaces précédants ou suivants 

dim§itosiic éifféremtieí _. 
Deux phéroménes pathologiques sol susceptibles de donner des images un peu similaires : 

les spondglodiscites ou discospondylites 
les tumeurs de la zonc intervertébrale - rarcs-

• Les spondglodiscites se traduisent au debut par une perte «te densité des plateaux vertébraux 
puis par une image de destruction de ees plateaux, en fin d'évolution par l'apparition d'une 
spondglose ventrale et d'une densification scléreuse des plateaux vertébraux. 
•Les tumeurs de l'espace intervertébral sont cxtémement rares et se traduisent par des lésions 
essentiellement lytiques, similaires a celias des spondglodiscites . 



La m y é l o g r a p h í e : P o u r q u o i ? C o m m e n t ? 

Dr P l i i l i p p e M o r e a u 

La myelograpilie est une technique d'imagetie qui consiste á 

radiographier la colonne vertébrale aprés avoir introduit un matériel de 

contraste dans l'espace sous arachnoídien. Cette technique est utilisée 

fréquemment en médecine vétérinaire pour délimiter précisement les 

contours de la moelle épíniére qui ne sont pas visibles clairement lors des 

clichés standards. 

II est tres fréquent lors de processus compressifs de la moelle que la 

locaüsation de la lesión soit peut claire el incertaine avec des clichés 

conventionnels sans contraste. Le risque d'erreur de locaüsation de la 

lesión est done grand et ne doit pas étre toleré lorsqu'on est amené á une 

exploration chirurgicale décompressive. Les pathologies compressives de 

la moelle les plus fréquemment rencontrées chez le chien el le chai 

comprennent les herníes discales, les sténoses du canal vertebral, les 

tumeurs (extra et intra médullaires) les hématomes, el les déplacements 

par luxation ou fracture de la colonne. 

Les liqliides de contraste qui sont aujourd'hui disponibles, fond que 

cet examen est devenu une routíne car les produits sont moins toxiques 

qu'auparavant. Les risques d'effets secondaires (convultions, choc, coma 

el mort) sont done, fortemenl diminués et de plus le coQt des produits el 

leur présentalion (flacons multi-usage), les rendenl d'autant plus 

aitrayants pour un usage fréquent. 

Les produits de référence sont aujourd'hui : 



1. Le iopamidol et l'iohexol. Ces produits iodés non ioniques ont 

remplacé le métrizamide (amipaque) consideré comme trop toxique. 

Nous utilisons le Iopamidol (lopamiron 300) á la dose de 0.3ml/kg (le 

produit se présente sous forme de flacón multi emploi) afin de remplir 

I'espace sous-arachnoídien de fa^on suffisanle (lopamiron 300. 

Lüboratoire Scherring, 300mg d*lode/mI flacón de 50ml= 152,00Frs). 

Les techniques d'injection sont simples, mais demandent une certaine 

expérience et une bonne connaissance de i'anatomie de la colonne 

vertébrale si on veut éviter les accidents et obtenir de bons résultats. 

Nous préférons I'injection haute (dans le trou occipital) et n'utilisons 

les myélographies basses (lombaires), lorsque les contrastes et images 

obienues par I'injection haute sont de mauvaise qualité. Si on suspecte 

une lesión basse lombaire ou méme lombo-sacrée, une myélographie 

haute suivie d'un positionnement immédiat de l'animal en position 

verticaie (ou le plus verticale) permet d'obtenir un écoulement de la 

colonne de contraste jusqu'au bout de la colonne vertébrale, II est 

aujourd'hui tres rare que nous ayons recours á une injection lombaire. 

Certains préférent toutefois cette méthode qui est plus difficile au 

premier abard, mais sans doute moins dangeureuse car une ponction de 

la moelle lombaire n'engendre pas d'effets secondaire, alors qu'en 

position haute (trou occipital) le risque existe malgré tout, de toucher des 

zones critiques. 

L'examen doit etre pratiqué sous anesthésie genérale profonde. 

L'animal est place en décubitus lateral -quelque soit la technique utillsée 

(haute ou basse)-. Le site de ponction est preparé chirurgicalement et la 



technique de ponction et d'injection sera strictement stérile afín d'éviter 

toute contamination de l 'espace sous-arachnoídien. Les schémas de 

ponction sont repris sur les figures de cet article. On utilisera de 

préférence des aiguilles ou trocard á ponction lombaire. qui ont la 

particularité d 'avoir un mendrin interne. 

II est conseillé de retirer un volume de LCR équivalent (ou 

légérement inférieur), au volume de contraste que Ton va injecter. Le LCR 

collecté peut étre gardé pour examen cytologique et biochimique et ne 

devrait pas étre jeter avant que Ton soit sur qu' i l sera inutile pour le 

diagnostic. 

Lors de ponction souillée par du sang ou lorsqu'on n'obtient pas de 

LCR, il n'est pas conseiílé d'injecter et il vaut mieux reponctionner. Toute 

injection de produit dans la moelle peut avoir des conséquences graves, 

alors qu'une insertion d'aiguille ne laisse généralement pas de séquelles. 

Les soins post-examen sont généralement sans particularité si ce 

n'est, qu'on veillera á maintenir la tete de l 'animal surélevée et on 

s'assurera que la respiration et le réveil de l 'anesthésie sont normaux. 

Certains utilisent systématiquement le Valium en pré et post-médicalion, 

lors de myélographie, afin de prevenir les convulsions éventuelles. 

Depuis que nous utilisons le lopamidol, l 'incidence des convulsions est 

devenue quasi-nulle. Nous continuons á prémédiquer les patients au 

Valium, mais aucun traitement particulier n 'est donné aprés. 





EXAMEN DU LCR EN PRATIQUE CANINE : UN EXAMEN DE ROUTINE 
QUAND - POURQUOI - COMMENT 

TECHNIQUES ET RESULTÁIS 

Dr Phllippe Moreau, Clinique yétérinaire Vanteaux, 
87000 Lirnoges, Franee 

Phtjsioloqle 

L9 liquide cephalcrachidien esl generé principalement par les plexus 
choroides qui fj]t?"ent le sang. Ce liquide s'accumule dans les ventricules 
cérébrauK el coule en direction caudale, quilte le systéme venlriculaire 
cerebral au niveau du quatriéme ventricule et accede a l'espace sous-
arachnoídlen. II baigne áinsi le cerveau et la moelle épiníére. II dlsparait 
ensuile dans le sang et la lymphe, étant resorbe par les villosites 
grachnoidlennes, les parois des ventricules et les enveloppes des nerfs 
spinauK. Le contact étroit entre le LCR et le systéme nerveux implique que de 
nombreuses rnodifications pathologiques du systéme nerveux central 
modifient sa composition. Par conséquent Tanalyse du LCR revét une 
importance maieure en neuroloqie clinique. 

Ponction du liouide cÉDhalorachidien 

Lcrs de le ponction de liauide céphalorachídien on a recours á de? aiguilles á 
biseaux couf"ts rnunis d'un manarin. Le LCR peut étre obtenu par ponction sous-
occioitale ou lomnaire effeciuses cnez le patient anesthésié. 

-'onclion sous-occ'pitale : l'animai est place sur le cote droit lorsque le 
Ciinicien tienl l'aiguille dans la main drolte La peau de le región occipitale 
9St rssée et desinfectes. Un 5ide D'ace l£ tete en fie^lcn forcee. L'opérateur 
ijentifie I aile de Tatlas aráce 2 son índex et á la protubérance occipitale 
avec son pouce \] imagine ainsí le triangle rejoignant la protubérance 
occipitale aux boros cránio-latérauK des ailes de i'atlas. 11 introduira alors 
i'aiguille au centre de ce triangle. II restei'a attentif á la consistance des 
différents tissus penetres : la peau, les muscles (sans guére de résístance), 
les meninges (avec éventuellement une résístance élastique). Lorsque 
raiguille penetre dans Tespace sous-arachnoídien la résístance des tissus 
disparait subitement. 

A. 



Lors du' contact de 1'alguille avec la dure-mére, le patient contráete parfois la 
musculature de la región cccipltale. Ce phénoméne n'est pas dangereuK el nous 
Indique que la position de l'aiguille est adéquate. On laissera couler le LCR 
sans l'aspirer. Lorsque du sang est mélangé au LCR (légére hémorragie due a 
la ponction), on prendra soin d'analyser l'échantillon le plus propre. Cecí 
implique qu'il faille toujours recueilllr plusieurs échantillons separes lors 
d'l'iémorragies car la quantíté de sang di minué á mesure que le LCR coule. 

Ponction lombaire : le patient est place sur le cóté. On identifie ensuite 
l'apophyse épineuse de la 6éme vertebre. L'aiguille est alors introduite devant 
et parallélement a cette apophyse jusqu'a ce qu'elle touche le toit de la 
vertebre. La pointe de cette aiguille sera alors déplacée vers l'avant jusqu'á 
ce qu'elle penetre l'espace intervertébral avant de la retirer petit á petit si le 
LCR ne coule pas au terme de Vinsertion i ni t i ale. Le danger d'hémorragi 
contaminant le LCR est plus grand lors de la ponction sous-occipitale. La 
quantité de liquide obtenu est souvent bien moindre qu'avec la ponction 
occipitale. 

Analyse du liquide céDhalorachidien 

Difíérents paramétres oeiivent étre evalúes lors de l'examen du LCR y compris 

- la pressícn intracránienne 
- l'aspect pliysiqus 
- la culture bactérienne 
- la protéinoractiie 
- l'examen cytologiaue 
- la numération cellulaire 
- la glycorrachie 
- les enzymes 

1. La pression intracránienne. 
Celle-ci peut-étre mesurée facilement au moment de la ponction en 

utilisant un manométre stérile que Ton adapte á Taiguille en veillant de ne 
pas bouger celle-ci. Les résultats obtenus en fonction de la pression 
intracránienne, mais aussi de l'anesthésie utilisée. Les vahations peuvent-
étre grandes chez des individus norrnauK et, il est done recommandé a chacun 
d'établir ses normes en fonction de la méthode utilisée. 

En plus de la pression, on peut estimer égalemsnt le ruthme de 
D'̂ oduction du LCR, pnT cel? on mesure le pression et on enléve Iml de LCR 
puis on '"ernes'jre i? pf'ession el on determine le temos nécessaire pour 
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relrouverla pression initiole. Les normes étant voisines de 0.04 + ou - 0.005 
ml/minute. 

2. L'aspsct physique. 
Le LCR normal doit-étre clair el sans odeur C'eau de roche"). On peul 

eslimerla ciarte de l'échantillon en lisant des caracteres d'innpnmene noirs 
QU trovers du LCR en gradúen! de O (normal) é 4+ suivant le degré de turbidité 
observé. 

Un échantillon souillé par du sang doit-étre interpreté avec reserves . 
Si du sang apparait lors de la ponction i l est conseillé de laisser couler 
quelques gouttes de LCR contaminé avant de recueillir le liquide une fois 
clarifíé. La présence de sang est souvent iatrogéne, maís peut-étre le signe 
d'une hémorragie sous-arachnoídienne récente. Pour dlstlnguer une 
contamination iatrogéne d'une présence de sang pathologique, il suffit de 
centrifuger l'échantillon. Lors de contamination iatrogéne, le surnageant 
devient clair, lors d'hémorragie pathologique un certain degré de pigmentation 
plus ou moins jaunátre íxanthochromie) persiste dans le surnageant. 

Un augmentation du contenu cellulaire (> 500 cell/ml) ou de la 
protéinorachie peut-étre aussi responsable de la turbidité du LCR. 

3. La culture bactérienne 
Lorsque une infection bactérienne est suspectée (LCR trouble, présence 

de nombreux GB type polynucléés, protéinorachie important), i l est indiqué de 
conserverune quantité suffisante de LCR pour en faire la culture bactérienne 
et obtenir éventuellement un antibiogramme. 

4. La protéinorachie 
Le protéinorachie nórmale chez ranimal de compagnie doit-étre 

inférieure á 0.25 g/1. Les protéines sont essentiellement de l'albumine, 
molécule aple de par sa taille á passer la barriere céphalo-méningée (BCM). 
Lors de le lesión de la BCIi, certaines molécules plus importantes (globulines) 
se retrouvent dans le LCR. Lors d'inflammation la perméabilité capillaire 
peut-étre altérée laissant passer ees élémenls du sang dans le LCR. Les 
globulines peuvent refléter également une production lócale d'anticorps. 

Une estimation grossiére de la protéinorachie peut-étre obtenue en 
utilisant les bandelettes urinaires. Une autre méthode particuliérement fiable 
el altractive consiste á faire une estimation qualitative des protéines totales 
du LCR par la méthode de Pandu. Cette technique est á la fois simple, rapide et 
peu couteuse. Elle consiste á faire tomber une á deux gouttes de LCR dans une 
solulion d'acide carboxylique saturé (solution de Pandy) et d'observer 



l'opparillon d'un nuísge Dlanchatre plus ou moins intense (graduation de O 
(normal) á 4+) dans la transparence du liquide. 

On peut également avoir recours a une mesure quentitative exacte par 
spectrophotométríe dans n'importe quel laboratoire d'analyse. Une 
électrophorése des protéines du LCR peut-étre également demandée et permet 
de distinguer les quantités respectives de Valbumine et des différentes 
globulines. 

5- L'examen cytologique 

Celui-ci est important et requiert une analyse quasi-immédiate aprés 
prélévemant (30 minutes) car les cellules dégénérent rapídement aprés la 
ponction. Les cellules du LCR sont classifiées et reconnuespar la 
nomenclature hématologique et histopathologique classique. Les cellules que 
ron peut rencontrer comprennent les lymphocytes, les monocytes, les 
macrophages (monocytes phagocytatres), les neutrophiles, les éosinophiles, 
les plasmocytes, et les cellules tumorales. La distinction de ees différentes 
cellules demande un oeil entrainné et avertti et il est sage de confier cet 
examen á des cytologistes confirmes (dans chaqué hopital). 

La population cellulaire nórmale du LCR comprend essentiellement des 
lymphcytes el quelques moncytes. Lorsque le nombre de monocytes dépassent 
celul des lymphos, ce phénoméne est compatible avec une Irritation du 5CN. 
Les neutrophiles et éosinophiles ne doivent pas etre retrouvés dans un LCR 
normsl et sont le signe le DIUS souvent d' un processus patiiologique. 

Les modificatíons de le composition cytologique du LCR reflétent les 
changement du SCN et sont d'autant plus significatives que le nombre total de 
cellules est augmenté, il faut savoir que le temos est compté (30 á 40 
minutes) entre ie moment de la ponction et de l'analyse car les cellules sont 
nombreuses et rapídement lysées dans le LCR receuilli. Les méthodes qui 
sernblent ofírir les résultats les plus satisfaísants et qui sont également peu 
couteuses sont la sédímentation et le filtre millipore. La cytocentrlfugation 
peut également convenir mais ne donne pas nécessairement de meiHeurs 
résultats et demande un équipement tres couteux. L" étalement direct du LCR 
n'est pas utile, vu le faible nombre de cellules, cette technique n' apporte ríen. 

6. La numération cellulaire. 

Cette étape importante de ranalyse du LCR permet d'établir s*il y a une 
modification significative qualitative et quantitative des cellules presentes 
dans le LCR. La numération des érythrocytes (GR) et des cellules nuclées (GB) 
est '•apide et simple et peut-étre faite a l'aide d'un hémacytométre (chambre a 



numération). On compte le nombre de 6R et GB dans les 9 caires de la chambre. 
En multriianl par le nombre de cellules comptées, on obtient le nombre de 
cellules parmillililre. 

Les normes quantilatives des GR et GB du LCR sont de O á 8 par mm3 
chez le chien et le chat. Une augmentation de la cellularité s" appelle une 
"pléocytose". Le degré de pléocytose esl variable et dépend d"un certain 
nombre de facteurs y comprls la gravité de la maladie, sa cause, et le type de 
communication de la lesión du SNC avec 1" espace sous arachnoidien. 

7. La glycorrachie. 

le taux de glucose du LCR varié entre 60 et 80% du taux sanguin 
de ranimal. II faut I é 3 heures avant que des modífications slgnificatives de 
la glycémle ne se repercute sur la concentration en glucose du LCR, car cette 
molécúle passe lentement la barriere céphalo méningée. Lors de mesure du 
glucose dans le LCR, il est improtant de faire mesurer la glycémie en méme 
temps. II est intéressant de savoir que la technique laboratoire de mesure esl 
identique. 

une hypoglucorrachie se rencontre dans les méningites bastériennes 
(infections pyogénes). Cette analyse n'offre que peu d'intéret en pratique 
courante. 

8. Les enzymes. 
Certaines lésions ou destructions tissulaires (y comprís du tissu 

nerveux) peuvent introduire une libération de certains enzymes dans le LCR. 
Les enzymes que Ton peut rencontrer et mesurer dans le LCR comprennent 
l'alanine aminotransférase (ALT), l'aspartate aminotransférase (AST), la 
lactate déshydrogénase (LDH), et la phosphokinase (CPK). Ces enzymes ne 
passenl pas la barriere céphaloméningée dans des condltions normales car 
leur taille est trop impórtente. On peut mesurer simultanément ces mémes 
enzymes dans le serum et ccmparer svec les taux obtenus dans le LCR afin 
d'établir si la lesión est propre au tissu nen/euK oroprement dit (lesión de 
structure) ou si l s'aqit piutol d'une lesión de la barriere oéphlo-méningée 
(lesión íonctionnelle). 

diez rhomrne IMnterprétation des taux enzumatiques dans le LCR est 
plus "affinée" dans la.; mesure ou on peut faire certaines corrélations plus 
precises (exemple: augmentation des CPK: maladie démyélinisante). De plus, la 
mesure d'un isoenzyme CPKl soécifique de la CPK montre une bonne 
corrélation avec le degré lésionnel du SNC et semble étre un bon paramétre 

r 



pronostic chez Thomme. Ces lypes d'interprtétation de Venzymologie du LCR 
reslent encoré ó étre demontres chez ranimal. 
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CLASIFICACIÓN DE LOS TUMORES NERVIOSOS 
DEL PERRO Y DEL GATO 

La clasificación histológica de loe tumores del tejido nervioso 
de los animales domésticos se basa en la realizada por la WHO 
(Fankhauser et al.) en 1974, y en trabajos posteriores, como el 
de Braund (1987), o el de Cordy (1990). 

Sin embargo, para una clasificación más precisa recurriremos a 
la clasificación de Russell-Rubinstein (1969) para la especie 
humana. 

Para establecer la clasificación de los tumores del tejido 
nervioso procederemos a hacerlo desde diferentes puntos de vista. 

* CLASIFICACIÓN HISTOLÓGICA, los divide en: 
- Prlaarioa, aquellos tumores que se originan a partir de células 

neuroectodérmicas, ecto y mesodármicas, presantes 
normalmente en el tejido nervioso o asociadas al mismo. 
Si la célula neoplásica pertenece al tejido nervioso o no 
nos determinará tumores: 

ParexiquiBatoBOS: Glioblast ornas, Astrocltomas, 
Meduloblastomas 

Bxtrapare&quiaatoBos: Meningiomas, Adenoma de 
hipófisis, Schwannomas 

- Secundarios, aquellos tumores que se originan a partir de las 
estructuras circundantes (hueso, músculo) al tejido nervioso, o 
llegadas al mismo por via hematógena desde órganos lejanos. 

* CLASIFICACIÓN T0PCX3RÁFICA, según la localización del tumor*. 
Intracraneales, Intraespinales, del Sistema Periférico, etc.. 

A continuación realizamos una clasificación de los tumores deis 
sistema nervioso más corrientes en perro y gatoi 

1. Tustorea de neuronas 
Ganglioneuromas 
Neuroblastomaa 

N. Cerebelar (Meduloblastoma) 
N. Periférico 

2. Tumores de oélulas g u a l e s 
Astrocitomas 
01igodendrogliomas 
Gliomas mixtos o indiferenciados 
Ependimomas 
Papiloma de los plexos ceroideos 

3. Tumores de células mesenquiaatosas 
Meningiomas 
Tumores vasculares 
Linfoma hlstiocítico (Reticulosis nelopláaica) 



4. TuBoraa oonginitoa 
Craniofaringioma 
Taratomas o teratocarcinomaa 
Quietes apldermoidas 
Cordomas 

5. Tunoraa dal 8MP 
Schwazinomaa 
Neurofibromaa 
Neuromaa 
Tumor de célulae granulares 
Parageuigl lomas 

€. Natáataala timoralaa 
Carcinomas (mama, pulmón, próstata, gl. aalivar] 
Sarcomas de tejidos vecinos (Osteosarcoma, 

Condrosarcoma, Kamangioearcoma, Fibrosarcoma} 
Linfomas 

Su incidencia varía según la especie raza y edad por lo que en 
general podemos afirmar quei 

PIllRO 
Entre los tumores intracraneales predominan t 

~ Meningiomas en razas dolieocéfalas (Pastor alemán, Collie) 
- Gliomas en razas braqulcéfalas (Boxar, Bulldog inglés, 

Boston terrier) 
En la médula espinal predominan los tumores óseos malignos 
(Osteosarcoma, Fibrosarcoma, y Hemangiosarcoma) primarios y 
extradurales, o sus metástasis. También puede aparecer el 
Keuroepitelioma, intradural-extramedular, en Pastor alemán, 
localizado en general a nivel TlO-Ll. 

a\To 
Loe tumores intracraneales más frecuentes son los Meningiomas 
(gatos machos castrados y mayores de 10 años), únicos o 
múltiples, localizados en la tela ceroidea del tercer ventrículo 
y en las meninges supratentoriales. 
TEunto en el encéfalo como en la médula destaca el Linfoma tanto 
extradural como parenquimatoso, primario o secundario. 
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NEUROONCOLOGÍA DEL PERRO Y DEL GATO 

1. ZHCXDINCUk y FACTOSZS DI RZI800 

.La incidencia de tumores en el Sistema Nervioso Central (SNC) es 
baja (1-3% del total de los tumores en el perro), seguramente 
debido a la escasez de trabajos realizados en este sentido. Su 
conocimiento actual se fundamenta especialmente en los estudios 
llevados a cabo en la especie humana; su clasificación también 
ha seguido el mismo modelo. 

Según su localización los podemos dividir en : 
TUMORES INTRACRANEALES: 

- Supratentoriales 
- Infratentoriales 
- Intermedios 

TUMORES XNTRASSPINALES, independientemente del nivel de la 
médula espinal afectada pueden ser: 
- Extradurales (epidurales) 
- Intradurales (subdurales) 

. Extramedulares 

. Intramedularee 
TUMORES DEL SISTEMA PERIFÉRICO 

- Nervios periféricos 
- Sistema Autónomo y Paraganglionar 

1.1 TUMORES INTRACRANEALES 
Algunos autores, como Vandevelde, sugieren para los tumores 
intracraneales una incidencia de 14,5 por 100.000 perros y de 3,5 
por 100.000 gatos (9,2 por 100.000 en la especie humana). 

Por edad se aprecia una incidencia más alta a partir de los 5 
aftos (de 6 a 11 afioa), sin embargo pueden presentarse en perros 
muy jóvenes (Meduloblastoma o los tumores ventriculares). 

Por razas se observa que los tumores de células gliales y de 
hipófisis son más frecuentes en perros de razas braquicéfalas, 
mientras que los Menlnglomas ocurren con mayor frecuencia en las 
dolicocéfalas. La Reticulosis o el Limfoma histiocítico se 
presentan con mayor frecuencia en Terriers, Caniches y otras 
razas de pequeño tamaño. 

El gato aparentemente resulta menos afectado que el perro. El 
Meningioma es el tumor más frecuente en gatos adultos, siendo en 
muchos casos de presentación múltiple. El resto de tumores son 
raros en el gato ai exceptuamos el Linfoma. 

HOMBRE: presentación bimodal, en nifios (Astrocitoma cerebelar, 
Ependimoma ventricular) y en adultos a partir de 50 afios (Oliomas 
representan el 25%) . 



1.2 TUMORES INTRAESPINALES 
En el perro, los tumores axtraduralea representan el 50%, los 
intradurales extramedulares el 35V y los intramedulares el 15% 
del total de tumores espinales. 

Por edades, en perros adultos el más frecuente es el Meningloma, 
sobretodo en el área cervical; en perros jóvenes (6 meses a 3 
años) se observa el Neuroepitelioma. 

En el gato el Linfoma es el tumor observado con mayor frecuencia, 
muchas veces relacionado con la infección por FeLV o con FIV. 

1.3 TUMORES DEL SISTEMA PERIFÉRICO 
En el perro, la incidencia más alta corresponde al Schwannoma, 
tanto afectando a los nervios raquídeos como a los pares 
craneales. La Neurofibromatosis también ha sido descrita en el 
perro. 

En el gato los Schwannomas son raros, mientras que la 
Neurofibromatosis no ha sido aún descrita. Sin embargo se 
observan con frecuencia metástasis en nervios periféricos de 
gatos con Linfomas. 

2. PATOLOGÍA TUMORAL 

Señalaremos aquí los cambios estructurales derivados de los 
tumores y de su presencia en el tejido nervioso. Podemos 
agruparlos en: 

- Cambios focales: 
1. Canbios «a la nasa tvtsioral, el aumento de tamaño del tumor 

suele ser lento y progresivo. Sin embargo la cavitación, con 
formación de quistes, o la presencia de hemorragias en el 
tumor pueden provocar cambios bruscos en su tamaño. 

2. Caxablos en el parénqulnia adyaotate, debidos a compresión, con 
deaplazamiento del parénquima adyacente, o infiltración y 
destrucción del mismo. 

- Cambios regionales: 
1. Ideaa cerebral, por alteración de la vascularización. 
2. Canbios ea la cirulaelón del LCX: hidrocéfalo. 
3. Bernias cerebrales o cerebelares, según la localización del 

tumor podemos observar: 
* Tumores supratentorialea: 

- Hernia cerebral subfalcial (.f^lx cereJbri) 
- Hernia cerebral central 
- Hernia cerebral extema 

* Tumores infratentorialea 
- Hernia cerebelar superior (tentoriun cermbelli) 
- Hernia cerebelar tonsilar {foramea íMignim) 



3. CUADRO CLÍNICO Y SVOLUCldN 

La sintomatología asociada a los tutnoras del siatema nervioso 
dependerá de su locali2aci6n, de los centros y vías nerviosos 
afectados por su presencia así como de los efectos secundarios 
(aumento de la presión intracraneal) que genera el tumor. Como 
signos clínicos generales podemos destacar: 

* T. Intracraaeales: Convulsiones, cambios de conducta, marcha 
en círculo, apoyo o presión de la cabeza contra un 
obstáculo, cambios en el estado mental, alteraciones 
motoras asociadas, signos de pares craneales, etc. 

* T. intraespiaales: signos de conqpresión medular progresiva, 
problemas vasculares como isquemia, necrosis y hemorragia 
sobretodo en t. intramedulares, signos de mielopatía 
transversa (lesión de la médula espinal craneal y 
caudalmente al punto afectado). 

* T. en nervios periférioos: déficits nerviosos progresivos, 
signos de NMI, cortilicaciones medulares, S. de Horner, etc. 

Los criterios de benlgnidadi y aallgaidad son muy relativos a la 
hora de hablar de tumores del sistema nervioso. Tal vez resulta 
mes interesante hablar de conceptos como rapidez de crecimiento, 
o grado de invasividad, a la hora de valorarlos y establecer un 
pronóstico adecuado. 

Las recidivas son raras en tumores benignos y se realacionan con 
extirpaciones quirúrgicas incompletas (Schwannom&fl) . Los tumores 
malignos, sin embargo, tienen mayor tendencia a las recidivas. 

Los tumores nerviosos primarios metastatlsan de forma 
excepcional, y si lo hacen utilizan la via hamatógezia. También 
pueden colonizar por continuidad tejidos extraftos que se 
encuentren adyacentes a ellos. En algunos casos el LCR (Líquido 
cefaloraquídeo) puede ser también una via de difusión sobre todo 
para los tumores localizados cerca de los ventrículos o en los 
plexos coroideos (Meduloblastomas, Oerminomas). 

4. TÍCNZCA8 DI DIAGNÓSTICO 

El examen físico y el neurológico nos permiten dirigir el 
diagnóstico hacia la posible presencia de un tumor. Será 
necesario disponer además de un hemograma conqpleto, un perfil 
bioquímico y el análisis de orina. 

Ixaaen radiológico, aporta poca información ya que loe tumores 
nerviosos no son en general observables mediante el uso de rayos 
X. Podemos observar lesiones relacionadas con ellos como una 
osteolisis, una hiperóstosis, o incluso calcificaciones dentro 
del tumor; también nos peinnitirá identificar tumores no nerviosos 
que desde órganos vecinos invaden al sistema nervioso. 

El «studlo d». LCR no resulta de carácter diagnóstico pero puede 
aportar información muy valiosa. En general, la presencia de 
tumores en el parénquima nervioso se asocia a aumento de la 
presión del LCR, aumento de su contenido de proteínas y del 
número de células de la línea blanca (>50 células/jul) . 



Mialografla, permite la identificación y clasificación de los 
tumores de la médula espinal siendo de gran importancia para 
detrminar la pauta terapéutica a seguir. 

Técnicas de diagnóstico mediante el uso de eostraates: 
Ventrlculografia, Angiografía cerebral, Venografía de los senos 
cavernosos, Cisternografía basal, etc. pueden ser útiles para 
demostrar la presencia de lesiones que ocupan espacio, asi como 
sus límites y su relación con los tejidos adyacentes. 

Tomograf xa Axial Coasputerisada (TAC) y ResonanQla Magnética (RMN) 
permiten visualizar la presencia de los tumores, su forma, tamaño 
dimensiones, grado de infiltración, y, en muchos casos, su 
identificación. Podemos identificar masas de hasta 0,5cm de 
diámetro. El uso de contraste iodado intravenoso permite, en la 
especei humana, descubrir hasta un 90% de los tumores nerviosos. 
Estas técnicas resultan fundamentales para la cirugía. 

Elaetronlogratla (EMG) , muy importante para el diagnóstico de loe 
tumores de nervios periféricos. 

La biopsia resulta diagnóstica a la hora de identificar el tumor 
y establecer una pauta terapéutica. 

5. TRATAMintTO 

ti objetivo principal será el de reducir el tamaflo del tumor o, 
si es posible, erradicarlo. Para ello podemos aplicar diferentes 
tipos de tratamiento: 

* farmacológieo: 
- Córticoesteroides (Dexametasona en fase aguda, Prednisona, 

Prednisolona para mantenimiento, etc), para reducir el 
edema peritumoral y el crecimiento del tumor 

- Anticonvulsivantes: Phenobarbital 
- Reguladores de la homeostasis 

* Quirúrgico: dependerá de la localización del tumor y de su 
invasividad. Puede ser útil para la extracción de biopsias y su 
estudio. Trataremos de reducir el tamafio del tumor, para poder 
continuar con otro tipo de tratamiento, o su total eliminación. 
* Xadloterapia, indicado para todo tipo de tumores, tanto 
primarios como secundarios obteniéndose buenos resultados. 
* Quimioterapia, como tratamiento paliativo y en experimentación. 
Se aplican compuestos como BC37U, CCNtJ (nitrosourea) y 
Procarbazina (inhibidor de la monoaminoxidasa) para los tumores 
intracraneales. Para los Schwannomas se recomienda una 
combinación de Vincristina, Doxo:rubicina y Ciclofosfamida. 
Los linfomas seguirán la misma pauta de tratamiento que en loa 
casos sistémicos. 
* iBttunoterapia, para modificar la respuesta inmvine del paciente 
y poder eliminar el tumor inmunológioamente. En perros se han 
realizado estudios experimentales mediante cultivo de linfocitos 
autólogos incrementado su número y efectividad citotóxica. 



6. PRONÓSTICO 

La supervivencia de loe perros y gatos a los tumores nerviosos 
se halla muy discutida y depende de muy diversoos factores. Las 
cifras pueden variar desde 10 a 307 días para los tumores 
intracraneales. 

Los primeros estudios evidencian que la radioterapia, sola o 
combinada con otros tipos de tratamiento, asegura una 
supervivencia más larga, observándose una disminución del tamaño 
del tumor, así como su mejor delimitación. Si se practica la 
eliminación quirúrgica del tumor, lo más completa posible, y una 
radioterapia posterior, la supervivencia se alarga (hasta 571 
días). 

En el caso de los tumores de nervios periféricos si la excisión 
es radical el pronóstico resulta favorable. 

7. COKPLZCACIONBS NIUROLÓGICAS DI LAS NSOPXASZAS SISTIKXCXS 

En la especie humana hasta un 20% de las neoplasias sistémicas 
desarrollan síntomas neurológicos. Estas coirqplicaciones también 
han sido descritas en el perro y en el gato si bien no se dispone 
de estudios con^letos sobre este apartado. 

Estas complicaciones las podemos agrupar en: 
- Metástasis al sistegna nervioso, en la especie humana se 
describen que hasta un 25% de los tumores provocan metástasis 
intracraneales. La médula espinal, las leptomeninges y los 
nervios son el segxuido lugar en in^ortancia (5-10%). 

Aparte de las metástasis nos podemos encontrar con otro tipo de 
complicaciones, en general reversibles, pero que pueden 
comprometer la vida del animal: 
- laoefalopatía atetabóllea, cursa con cambio de conducta. Es 
debida a un fallo del metabolismo encefálico por cambios en el 
equilibrio electrolítico general, el metabolismo hepático, renal, 
una hipoxia, una sepsis, etc. 
- Znfeaalmes debidas a la alteración de los mecanismos inmunes 
o a la neutropenia que genera la quimioterapia, loa tumores de 
médula ósea o de los vasos. 
- Problemas oerebrovasoulares dtóidoa a trombocltopenia o a 
déficits en los mecanismos de coagulación. 
- Ifsetos adversos 4Uirlvados del tratamiento, por el uso de 
fármacos neurotóxicos (Fluo;u:acilo, Methotrexato, Clsplatina, 
alcaloides de la vinca) que actúan direotamente sobre el sistema 
nervioso o indirectamente, sobre otros órganos. 
- Slndrone paraneoplásioo, incluye mecanismos poco claros que 
repercuten sobre el sistema nervioso: reacciones autoinmunes, 
infecciones víricas, toxinas tumorales, desnutrición, etc. Se 
reconocen efectos paraneoplásicos como la Polineuropatía 
sensitivo-motora, la Myasthenia gravis associada a tlmoma y la 
Pollmiositis. 
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