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There are numerous causes of spinal ataxia, and treatment should be tailored to the 

pathophysiological mechanisms involved in the disease. While there are a number of ways to 
“categorize” the different illnesses, we can consider these for this discussion to include 
compressive, infectious/inflammatory, degenerative, traumatic, and toxic causes.  

Compressive disease can take many forms, the most common of which is Cervical 
vertebral myelopathy (cervical static or dynamic stenosis). This condition, the classic “wobbler”, 
is caused by a narrowing of the spinal canal, with subsequent compression of the spinal cord 
resulting in ataxia. The narrowing of the spinal canal arises due to a number of factors which 
likely include a genetically smaller spinal canal, superimposed upon articular process joint 
(“facet”) osteochondrosis, vertebral instability, and micronutrient imbalances. Joint instability 
leads to micromotion with hypertrophy of the ligamentum flavum, further encroaching upon the 
spinal cord.  Cervical vertebral myelopathy (CVM) classically occurs in horses less than 4 years 
of age, however CVM due to cervical process joint osteoarthritis is becoming commonly 
recognized in horses older than 4 years.  In this condition, there is not necessarily a spinal canal 
stenosis (although it may exist), however compression arises from hypertrophy and osteophyte 
production of the cervical process joints. Less common causes of compression include fractures, 
disk prolapse, and masses within the spinal canal. 
 A diagnosis of CVM is suggested by the classic clinical signs of a symmetric, 
hypermetric ataxia, with retention of strength in a horse of the appropriate age. Diagnostic 
confirmation is achieved by plain and contrast radiography. Screening radiographs of the 
cervical spine can be very valuable and the diagnosis supported by calculating the sagittal ratios. 
In this technique the cross sectional diameter of the spinal canal is measured, then compared to 
the corresponding vertebral body diameter, which serves as an internal constant to correct for 
radiographic magnification and differences in horse size. For determination of the intravertebral 
sagittal ratio, the diameter at the widest point of the cranial vertebral body is measures, and the 
spinal canal diameter is measured at a roughly corresponding point and the ration of spinal canal 
diameter / vertebral body diameter is determined. Ratios of greater than .5 are considered normal 
at all levels of the cervical spine. Alternatively, the intervertebral sagittal ratio can be determined 
as the spinal canal diameter taken from the anterior point of 1 vertebral body to the caudodorsal 
extent of the spinal canal in the vertebral body immediately cranial to it, divided by the vertebral 
body diameter. Again, this ratio should be greater than .5, although one author suggests a cut-off 
value of .48 at C2-3 and .56 at C6-7.  The sagittal ratio is highly correlated with CVM arising 
due to spinal canal stenosis, however may be less valuable in older horses with spinal cord 
compression due to articular process joint osteoarthrosis – as these horses may have a spinal 
canal diameter that is normal. 
 Conservative medical treatment for CVM can be attempted in a variety of ways, however 
most provide little to no improvement. Exercise restriction and non-steroidal anti-inflammatory 
drugs may provide transient relief from pain and neck stiffness, however do little to alter the 
fundamental pathophysiological process leading to the ataxia – vertebral instability, ligamentous 
hypertrophy, and canal stenosis.  Polysulfated glycosaminoglycans have been attempted due to 
the well recognized association between OCD and CVM, however results appear to be 
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universally disappointing. One method which has been discussed and advocated is protein-
calorie restriction – this due to the correlation of large, rapidly growing foals with CVM. It was 
proposed that foals at risk for development of CVM could be identified before the development 
of clinical signs (ie as weanlings) by examination of cervical radiography, as well as examination 
of pedigree and sibling data. If considered to be at risk, then these foals were put on a restrictive 
diet (75% of NRC for calories and protein), and were stall restricted. This method has not been 
evaluated by proper scientific methods, and cannot be recommended. Further, there is no 
suggestion that it would be effective for horses once clinical signs were evident, hence is not 
considered to be a viable or logical means of treatment.  
 Two surgical treatments for CVM have been developed; dorsal laminectomy and 
vertebral interbody fusion. In the dorsal laminectomy, a segment of the dorsal lamina which is 
compressing the spinal cord is removed, relieving the compression. This technique is laborious 
and technically challenging, yet has the advantage of immediate resolution of the spinal cord 
compression, thus correcting the pathophysiologic abnormality. Due to the technical difficulty 
and high complication rate, the dorsal laminectomy has largely been replaced by the vertebral 
interbody fusion technique. In this technique, adjacent vertebrae associated with a site of 
compression are fused using a stainless steel basket. This corrects the vertebral instability and 
allows resolution of the associated ligamentous hypertrophy  as well as vertebral subluxation, if 
present. As ligamentous hypertrophy resolves and boney remodeling progress, spinal cord 
compression is relieved. In one study of outcome following interbody fusion, there was 
improvement in clinical signs in 77 % of horses (47/63). At 6 months post-operative 22 horses 
had improved by 1 neurologic grade, 17 by 2 grades, and 8 had improved by 3 neurologic grades. 
59% of operated horses were considered functional successes, as they were able to return to their 
intended use. Of 10 horses treated by dorsal laminectomy, 4 (40%) improved, while 6 worsened 
or had no change; 3 horses had major complications and were eventually destroyed.   
 As in all surgical procedures, the success rate for cervical interbody fusion is highly 
dependent upon case selection – the ideal candidate is younger, smaller, and has only a single 
site of compression. While multiple fusions can be done in the same horse, the overall outcome 
appears to decrease with increasing number of compressive sites. Also, an improvement of 1-2 
grades is expected in most cases; therefore surgery should be recommended for horses which are 
only moderately ataxic. Advances in surgical technique and experience have reduced surgery 
time to 3 -4 hours, and the complication rate does not appear to be higher than that for any other 
major orthopedic surgery.  Lay up time is a minimum of 6 months and may be up to one year for 
some patients.  
 Some horses suffer from spinal ataxia and spinal cord compression associated with 
cervical articular process joint arthritis, and although spinal canal stenosis may predispose horses 
to this condition, it does not appear to be present in all horses. Cervical process joint 
arthritis/osteoarthritis appears to be very common in mature horses, and was described as being 
present in about 50% of adult horses based upon post-mortem examination. Several recent 
studies have demonstrated a high correlation of APO with spinal ataxia and neck pain. In one 
study of 270 horses with spinal ataxia, 32% had APO present – these most commonly being 
found in the caudal cervical segments (caudal to C5).  In another study of 22 horses over 4 years 
of age with spinal ataxia 18 were found to have APO, and only 3 had stenosis (10 by postmortem 
and 12 by radiography).  Clearly, APO is a cause of spinal ataxia unassociated with spinal canal 
stenosis.  
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 Medical treatment for APO includes systemic anti-inflammatory drugs, polysulfated 
glycosaminoglycans, and various “joint supplements”. There is no empirical study of the 
effectiveness of such treatments, however clinical experience suggests they provide only 
minimal relief. The most effective treatment for APO is local (ie intraarticular) treatment with 
steroids. Only one study has been published to evaluate the effectiveness of joint injection and 
this study found that 32% returned to normal function, and 39% improved substantially, while 
25% had no change following injection. The duration of improvement lasted from a few weeks 
to several years, with most cases lasting from 1-6 months (about 55%). It is important to 
recognize that this study reported only owner perception of improvement, and cases were not re-
examined, however it is consistent with clinical experience and suggests some positive effect of 
treatment.  
The technique of ultrasound-guided cervical articular process joint injection is relatively 
straightforward, requiring only a little practice to successfully master. Typically, each joint is 
injected with either 20-40 mg Depo-medrol or other similar steroid. Both joints at each cervical 
vertebrae are typically injected, unless it can be clearly determined by oblique radiograph 
projections that one side is unaffected. After identification by radiography and palpation of the 
neck, the horse is mildly sedated, and the appropriate area clipped. Using a 5-7 MHz transducer, 
the transducer is oriented parallel to the long axis of the neck and the joint identified. A typical 
S-shaped curvalinear hyper-echoic structure is found, and the joint space is identified. The area 
for injection is aseptically prepared, and a local applied. Using a 3.5 inch 18 or 20- gauge spinal 
needle, the needle is placed parallel to the ultrasound beam and advanced into the joint spaces 
with ultrasound guidance. The authors preference is to advance the needle from a position cranial 
or cranio-dorsal to the transducer. Once the needle is in the joint space (may or may not get joint 
fluid), the medication is injected and the needle removed.  Most horses begin to show 
improvement within 3-4 days, and the magnitude and duration of improvement  varies. It is 
typical to treat horses with a non-steroidal drug for  a few days after injection, and to restrict 
exercise for a week to minimize soreness associated with the injection. Complications of the 
procedure are typical of those of any joint injection (sepsis, “injection flare”), and some 
commonly include antibiotics in the injection. In the authors experience complications are 
exceedingly rare.  

The CNS is considered an “immune privileged site”, in that response to infection of the 
CNS is less robust than that noted in other tissues. This restriction upon the degree of 
inflammation likely has survival benefit. In the treatment of CNS infections therefore, control of 
inflammation is paramount importance. Control of inflammation is credited with improving 
outcomes in cases of human bacterial meningitis. Prostaglandins and thromboxans are produced 
in the CNS in a number of clinical conditions, including seizures, inflammation, traumatic brain 
injury, and cerebral vascular disease. The relative concentrations of and ability to generate 
eicosenoids appears to vary depending upon the region of the CNS affected, however. From the 
preceding observations, a number of nonsteroidal anti-inflammatory drugs (NSAIDs) have been 
recommended in neuroinflammatory disease.   
 The NSAIDs ibuprofen, aspirin, and indomethacin increase survival in mice with 
Sandhoffs disease, an inflammatory neurodegenerative disorder. These findings suggest that the 
NSAIDs should be useful in horses with neuroinflammation, as well as attenuating fever, 
myalgia, and perhaps improving appetite. No  recommendations can be made at this time 
however, in regard to the specific NSAID to use, or dosages. These should be determined on a 
case-by-case basis. 
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The use of corticosteroids in horses with neuroinflammation is controversial, as it is in 
people. It is well recognized that corticosteroids are effective in the treatment of cerebral edema, 
and that they attenuate tissue injury by inhibiting host mediators at several steps in the 
inflammatory process. Concern has been expressed regarding the potential for the 
immunosuppression associated with dexamethasone usage, allowing infection to progress. There 
is little to no empiric support of this concept, however. Extensive research has been conducted 
regarding the effects of steroids in CNS infections in humans and laboratory animals. In one 
study of bacterial meningitis in adults, treatment with dexamethasone was found to reduce the 
relative risk of death (0.48, 95% CI 0.24-0.96, P=0.04) when compared to no steroids, while 
another study found that the use of corticosteroids in human patients with bacterial meningitis 
reduced death, hearing loss, and neurologic sequelae. A meta-analysis of randomized clinical 
trials also found that treatment with dexamethasone in people was beneficial and associated with 
low risk of side effects. No comparable studies are reported in horses, however it is assumed that 
the general beneficial effects upon cerebral inflammation would exist. In horses, the risk of 
laminitis associated with corticosteroids use must be considered and assessed on an individual 
case basis, however a short term course of corticosteroids in horses with neuroinflammation 
seems warranted.  

The use of corticosteroids in viral disease is also controversial, however corticosteroids 
have been used successfully in people with West Nile Virus encephalitis, and have been proven 
beneficial in acute viral meningitis. Furthermore, glucocorticoids have been found to be 
beneficial in people and experimental animals with herpes simplex encephalitis, and the use of 
glucocorticoids did not result in an increased viral load. In fact, in another study, the use of 
corticosteroids alone was associated with a reduction in viral load by 63% + 13%. Similar studies 
have not been reported for horses with viral encephalitis, however these studies provide 
compelling evidence for the value of corticosteroids in horses with viral induced 
neuroinflammation. In horses with neurologic deficits due to viral encephalitis which are severe 
enough to require hospitalization, a short course of corticosteroids is strongly indicated.  

Another commonly used anti-inflammatory drug in horses is dimethylsulfoxide (DMSO). 
It is commonly recommended for treatment of horses with neuroinflammation, however there is 
little evaluation of its use in the horse. Clinical experience suggests that it does have an anti-
inflammatory effect, but this is difficult to establish conclusively. There is, however a large body 
of work describing the effects of DMSO in neurologic disease in laboratory animal species, as 
well as its clinical use in humans. Calcium flux as a result of excitotoxic amine release is a well 
recognized cause of neuronal cell death. It has been demonstrated that DMSO at concentrations 
which are associated with clinical treatment decreases excitotoxic cell death of neurons. Further, 
DMSO has been shown to enhance the drug-induced blockade of calcium channels. Intravenous 
DMSO at 1 mg/kg body weight, given as a 10% solution, has been shown to decrease 
intracranial pressure by 45% in a model of brain edema in rabbits. In addition, DMSO reduced 
neuronal cell death in an in vivo model of ischemia-reperfusion, and rapidly decreased 
intracranial pressure (ICP) in human patients suffering head trauma, and improved cerebral 
perfusion pressure and neurologic outcomes. It is expected that horses would have a similar 
response to DMSO, and a dose of .5-1 g/kg as a 10 % solution (IV), 2-3 times per day is 
recommended in cases of anticipated neuroinflammation. The drug should not be given at greater 
than a 20% solution, as hemolysis can be seen at concentrations greater than 20%. Dosages of 4 
g/kg IV were associated with toxic signs in 3 of 6 treated horses. Signs included muscle 
trembling, loose stool and colic, and abated quickly after cessation of the drug infusion.  

167



Other compounds used to combat CNS edema include mannitol and hypertonic saline. 
Both compounds are considered to reduce cerebral edema primarily due to their hyperosmolar 
effects, but some evidence suggests slightly different mechanisms to the reduction of intracranial 
pressure (ICP). Various concentrations of hypertonic saline have been investigated in cases of 
brain edema, with improvement noted in intracranial pressure following treatment with as low as 
1.8% NaCL. The beneficial effects of hypertonic saline persist even when followed by normal 
crystalloid solutions, and appear to be due to its ability to draw water from the cell, decreasing 
tissue pressure. The recommended dose of hypertonic saline for horses with head trauma is 4-6 
ml/kg of 5 or 7% NaCL as a bolus, which can then be followed by normal crystalloid solutions at 
a maintenance dose. Isotonic fluids should not be given to horses with head trauma at high dose 
rates, such as that used for circulatory shock, as this is likely to increase cerebral edema and 
intracranial pressure.  

Mannitol is a hyperosmolar solution that has been used to reduce ICP. Several theories 
have been proposed to explain the effects of mannitol on ICP. The osmotic theory has the most 
support and states that the CNS shrinkage is a result of osmotically driven movement of fluid 
from the tissue into the vascular component. A variety of studies have confirmed that mannitol 
reduces water content of tissue (e.g. brain). Additional experimental work, however has 
suggested that additional mechanisms may be involved in reduction of ICP associated with 
mannitol. These theories include a reduction of CSF production, as well as direct vascular 
effects. It is likely that a combination of osmotic and other effects are present.  

Dosages of mannitol of 1-2 g/kg body weight, intravenously 2-4 times per day have been 
suggested for horses with suspected cerebral edema. Rapid reduction of ICP is noted in 
experimental animals following bolus dosing of mannitol. A rebound effect may occur after 
treatment is stopped, and repeated dosing in experimental animals has lead to progressively 
reduced effects associated with accumulation of mannitol in tissues. Mannitol should not be used 
in horses in which subarachnoid or intraparenchymal hemorrhage is present, due to the potential 
to exacerbate bleeding or increase ICP.   
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