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Many veterinarians feel that the evaluation of neurologic disease is a complicated and 
difficult procedure. In fact, the neurologic examination is straightforward; the key is to do the 
examination in a consistent and organized fashion. Develop a routine, then do it the same way 
each time. This approach ensures that you don’t forget some parts of the examination, as well as 
increasing your consistency as you get to see many horses performing the same maneuver. A 
standardized examination form is a valuable aid in this, and can be concise (Figure 1). The goals 
of the neurologic examination are to determine if disease of the nervous system exists, to localize 
the lesion to a particular area of the nervous system, and to describe and record the responses as 
a baseline for future evaluations. It is also important to recognize that the neurologic examination 
should not take place “in a vacuum”- it is only one part of a complete physical examination, and 
will be used in concert with the other physical examination findings to reach a final conclusion 
about the horse. Signalment and history are important, and should never be overlooked.  

I begin my evaluation by a general observation of the horse, including its attitude and 
alertness, head and body position, position of the limbs, and symmetry of muscle development.  
The horse should be alert and should respond to the examiner and its environment. You should 
observe the horse at this time for unusual behavior, presence of a head tilt, yawning or muscle 
fasciculations. Subtle abnormalities may be hidden once you begin to handle the horse. The 
limbs should be evenly and squarely placed under the horse at each “corner of the horses body”- 
abnormal limb position should alert the examiner to potential deficits of proprioception. The 
components of the neurologic examination include the cranial nerve examination, limb and 
placing responses, gait analysis, and panniculus reflexes. There is no preferred routine, although 
it is convenient to begin at the head with cranial nerve evaluations, then proceed caudally on the 
horse, evaluating cervical and thoracic panniculus responses, tail and anal strength and reflexes, 
then gait. 

 
 The cranial nerves 

The distribution and function of the cranial nerves is outlined in Table 1. Olfaction is not 
routinely tested, and vision is assessed by observation of the horses movements in an unfamiliar 
environment, or failure to demonstrate a menace response. It should be noted, however, that 
cerebellar disease can result in a loss of the menace response in a visual horse. Other signs of 
cerebellar disease (such as intention tremors, or hypermetric gait) should be present if this is the 
cause of the altered menace response. The menace response can be difficult to elicit in some 
circumstances, and should be repeated several times if questionable. Pupil size, position, and 
symmetry should be evaluated, and the direct and consensual pupillary light response evaluated. 
These procedures evaluate CN 3 (Oculomotor N.) In normalcy, a bright light directed into one 
eye should result in constriction of both pupils. The pathway for this response involves the optic 
nerve and chiasma, then through the optic tracts in the midbrain to the oculomotor nuclei. The 
motor pathway arises from these nuclei, travelling via the oculomotor nerve to the ciliary 
ganglia, then to the pupillary constrictor muscles. A widely dilated pupil in a visual eye suggests 
oculomotor nerve damage- there will be no direct or consensual light response. The oculomotor 
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nerve also innervates the extraocular muscles of the eye, along with the trochlear (CN 4) and 
abducens nerves (CN 6), which control eye position.  These nerves are tested by observation of 
eye position and motion. When the nose is elevated, the eyes should move ventrally to maintain a 
horizontal gaze (the “Dolls eye” reflex). Spontaneous nystagmus or a positional nystagmus are 
always abnormal. Intact sympathetic innervation to the eye is evaluated by observation for 
Horners syndrome. In this condition, dysruption of sympathetic innervation results in pupillary 
constriction, ptosis of the upper eyelid, and protrusion of the nictitating membrane. Sweating of 
the cranial neck extending to the base of the ear is also associated.  
 The head should be examined for facial symmetry, reflecting function of CN 7 (Facial 
N.), and facial sensation, which is solely mediated by CN 5 (Trigeminal N.) The motor branch of 
CN 5 is evaluated by observation of the ability to chew, as well as evaluation of the masseter and 
temporal muscles, which will atrophy if CN 5 is damaged. The head should also be examined for 
a head tilt, in which the poll is deviated toward the affected side. This reflects dysfunction of the 
vestibular system, which may be centrally or peripherally located. Central vestibular disease 
results in a  nystagmus which varies with different head positions (“positional nystagmus”), 
while peripheral vestibular disease is non-positional.  
 Swallowing is mediated by input from both the glossopharyngeal nerve (CN IX) and the 
vagus (CN X). Swallowing can be evaluated by observation of normal mastication and 
swallowing, the “gag” reflex, or by passing a stomach tube. Pharyngeal function and the 
swallowing reflex can also be tested by observation with an endoscope. Tongue tone is 
dependent upon the function of the hypoglossal nerve (CN XII), and can be tested by grasping 
the tongue and applying gentle traction. Inability to resist or withdraw the tongue suggests 
hypoglossal nerve damage.  
 
Limb Placement and Panniculus Tests 
 These tests can be quickly performed and have value in detecting muscular weakness and 
proprioceptive deficits. They are easier to perform and interpret on the front limbs. Typically, 
one front hoof is lifted then placed across the other front leg. Horses should quickly move the 
hoof back into normal position, or vigorously resist placement into an abnormal position. An 
abnormal response is to leave the hoof in this crossed position for a prolonged period (usually 
more than several seconds), or to attempt to move the foot back to a normal position but have 
difficulty in doing so.  The demeanor and training of the horse must be carefully considered- a 
slow response in a 3 year old Thoroughbred in race training is abnormal, but a similar response 
in an aged gelding may be normal. Placing the foot in a base-wide position can also be 
performed, and the expected response is for the horse to quickly replace it into a normal position. 
 The panniculus response is tested by stimulating the skin over the lateral neck and trunk, 
then observing for a “skin-flick” response. In the authors experience, this response is weaker 
over the lateral neck region, and is more difficult to interpret than the response over the trunk. In 
the neck, loss of response can indicate a spinal lesion, or peripheral neuropathy due to arthritic 
compression of spinal nerves. Tail tone should be evaluated by grasping the tail and assessing the 
strength of the tail clamp, and anal tone and response tested by stimulating the anus and 
observing a contraction. Perianal skin reactions should be evaluated, for loss of this response is 
characteristic of herpes virus myeloencephalitis, for example.  
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Gait Analysis 
 Gait analysis is the process of evaluating the horse in motion at a walk and possibly trot, 
and when the horse is asked to perform certain maneuvers which “challenge” specific functions 
of the nervous system. These include walking with the head elevated, downhill, backing, turning 
in tight circles, or moving over or around obstacles. Specific neurological abnormalities which 
are observed during this phase of the examination include proprioceptive deficits, ataxia, paresis 
and dysmetria or spasticity. 
 The characteristic of proprioception is the ability to recognize the position of limbs in 
space, and in relation to the rest of the body. Clinical signs which are associated with 
proprioceptive loss include a base-wide stance, stumbling, dragging a hoof, abnormal position of 
the limbs after coming to a stop, and truncal sway (if severe). When spun in a tight circle, the 
outside limb may be abducted, the horse may pivot on the affected limb, or cross the rear limb 
over the other. Extending (elevating) the head often increases the degree of incoordination and 
deficit. Paresis is a deficiency of voluntary movement that is expressed as muscular weakness. 
Weak horses have a low arc of foot flight, stumble, and have a poor response to the sway test.  

The sway test demonstrates an animals ability to resist being pushed or pulled off 
balance. When pushed at the withers, most adult horses should be able to resist, or quickly step 
sideways if pushed off balance. Weak horses cannot resist and recover poorly after being pulled 
sideways. A similar procedure is used in the rear limbs, and is also referred to as the “tail-pull” 
test. In this test, the horse is pulled sideways using the tail. Most adult horses can easily resist 
even a strong pull, and if pulled off balance will quickly recover. This test can and should also be 
done when the horse is walking, and as in the standing test, the horse should quickly correct rear 
limb position with the next stride.  Horses that demonstrate good rear limb strength standing still, 
but are weak when walking usually have what is referred to as an upper motor neuron (UMN) 
weakness which is characteristic of spinal cord disease. 
 Ataxia refers to the lack of coordination of motor movements. This deficit is expressed in 
the horse as truncal sway, weaving during walking (i.e. placing feet out of line from one step to 
the next), crossing over when turning, or pivoting on the inside limb when spun. These deficits 
are similar to those seen with proprioceptive deficits, and the two disorders usually co-exist. 
Dysmetria refers to a gait in which the limb movements are either too long  (hypermetria) or too 
short (hypometria). Hypometria is due to stiffness and decreased flexion, whereas hypermetria is 
associated with an increased range of motion.  Spasticity is an expression of dysmetria in which 
the limbs are hypometric. 
 Each examiner can establish his or her own approach to performing the gait analysis, the 
author generally first observes the horse being led at a walk from the front, back and side. It is 
helpful to walk alongside the horse, matching speed, and concentrate on detecting the various 
gait deficits. Each limb should be observed independently, and is scored using the standardized 
scoring system (Table 1).  Next, standing and walking tail pulls are performed, followed by 
backing the horse. Backing will exacerbate proprioceptive deficits and ataxia, which are 
demonstrated by abnormal (usually base-wide) limb placement and dragging of the hooves. 
Limb placement, panniculus tests, and anal tone are evaluated next, and the horse is spun in a 
tight circle. It is important not to spin the horse for prolonged periods, as this confuses the 
evaluation by potentially making the horse dizzy. I try to spin the horse about 3 times around, 
then stop and give it a few seconds break. If you need to see more, the test can be repeated. The 
final test is to lead the horse down an incline with the head in a neutral position, then again with 
the head elevated. Passive and active flexion of the neck should also be evaluated. 
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Distinguishing Musculoskeletal Disease vs Neurologic Disease 
 This is one of the more complicated clinical tasks the equine veterinarian faces, and one 
that is not uncommon. It is particularly challenging when the gait abnormalities are mild. There 
are however, a few rules of thumb that can be used to help make this distinction. The history and 
progression of the complaint are somewhat helpful in some cases. For example, a horse that has a 
gait abnormality that is responsive to rest and recrudesces with work  almost invariably has 
musculoskeletal disease – this is simply not a history that is consistent with neurologic disease. 
Response to NSAIDs is also a strong indication of musculoskeletal disease, as is the history of 
“warming out” of the lameness. Horses with a musculoskeletal disorder demonstrate gait 
abnormalities that are consistent and regular in their nature – the disorder is the same from step 
to step. Horses with neurologic gait abnormalities, in contrast, demonstrate a gait deficit that is 
irregular – they are incapable of placing the limbs in the same position step after step. Finally, 
horses with neurologic disease demonstrate the gait abnormality in all phases of the examination 
(walking, turning, downhill, etc) – they horse that only shows a problem going downhill, for 
example but not at other times most likely has a subtle musculoskeletal problem. Finally, if there 
is any question, the limb can be blocked and the neurologic examination repeated- failure to 
block out an obvious lameness should give rise to concern about neurologic disease, while 
blocking out the lameness eliminates neurologic disease as a concern.   
 
Ancillary Tests 
 Ancillary tests are procedures such as cervical radiographs, cerebrospinal fluid (CSF) 
evaluation, Western Blot (WB) testing for equine protozoal myeloencephalopathy (EPM), and 
hematology and clinical chemistry evaluation. In all horses with evidence of ataxia localized to 
the cervical spine should have radiographs to rule out cervical compressive disease, or fractures. 
Using modern portable radiographic machines and rare earth screens, cervical films of diagnostic 
quality can be taken of adult horses in the field. The sagittal ratio of the spinal canal can be 
determined, and horses with a ratio of less than .50 have a (roughly) 90% chance of having 
cervical stenosis. Evidence of cervical pain, or sudden onset of ataxia should also be an 
indication that cervical radiographs are necessary. It must be recognized, however, that in the 
authors experience, many horses with cervical orthopedic disease do not demonstrate neck pain. 
 Cerebrospinal fluid collection and evaluation should also be considered in horses that 
demonstrate CNS disease. Nucleated cell counts, red blood cell counts, and protein should also 
be determined. These tests should confirm or rule out trauma, meningitis or abscessation, and 
other inflammatory conditions. Appropriate testing for West Nile Virus and EHV-1 are 
important, and in a horse from North America, testing for EPM may be indicated.  Neoplasia can 
also be determined in some cases. Clinical chemistry and routine hematology should be 
performed in horses with evidence of systemic disease, such as fever, depression, or dehydration, 
for example. 
 
Neuroanatomic localization and case synthesis 
 Once the physical examination, history and neurologic examination are complete, 
neuroanatomic localization of the nervous system abnormality is determined. Differential 
considerations can be then be constructed and evaluated. In general, cranial nerve signs indicate 
a lesion cranial to the foramen magnum; a horse with a normal sensorium and no cranial nerve 
deficits has a lesion(s) caudal to the foramen magnum. Gait deficits are assigned a “score” based 
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upon the criteria described in Table 1. In general, cervical lesions (C1-C6) result in 
proprioceptive deficits, weakness, and ataxia that involve all four limbs, but are 1 grade worse in 
the rear limbs than the front limbs. A gait deficit that is worse in the front limbs than the rear 
suggests a lesion within the region of the brachial intumescence (C7-T2). Neurologic gait deficits 
that involve the rear limbs with normal front limbs indicates a lesion in the thoracolumbar 
region. In general, the examiner should attempt to explain the neurologic deficits observed by a 
single lesion site; if this is not possible, multifocal disease must exist, which is important in 
differential diagnosis. In addition, the presence of symmetry or asymmetry must be evaluated. 
Some conditions, such as cervical compression, cauda equina syndrome, and equine degenerative 
encephalomyelitis (EDEM) are symmetrical, while others, especially EPM, are characteristically 
asymmetric. The history of the neurologic disease should be considered, as some conditions have 
an acute onset (such as fracture), while others have a more chronic or insidious course (i.e. 
EPM). The presence of systemic disease, fever, anorexia are important clues indicating the 
presence of an infectious disease, such as EEE, WEE, rabies, WNV, EHV-1, or meningitis.  
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Table 1. Grading system for gait analysis 
 
 
Grade Description 
0 No neurologic deficits detected 

 
1 Neurologic deficits just detected at a normal gait but worsened by backing , 

turning, loin pressure, or neck extension 
 

2 Neurologic deficits easily detected at the walk, and exaggerated by backing, 
turning, loin pressure, or neck extension 
 

3 Neurologic deficits prominent at the walk, with a tendency to buckle or fall 
with backing, turning, loin pressure, or neck extension. Postural deficits 
noted at rest 
 

4 Stumbling, tripping and falling spontaneously at a normal gait  
 

5 Horse recumbent 
 
Modified from Mayhew, I., deLahunta, A., Whitlock, R., et al. Spinal cord disease in the horse. 
Cornell Vet 68 (Supple 6):24-29, 1978. 
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Figure 1 
Neurologic Examination 

 
Owner: __________________    Case number: _________  Horse: ________________     
Behavior:  ____________________________________________________________                                           
Mentation:  ____________________________________________________________                                         
Head/Neck posture: _____________________________________________________                                          
 
 Left Right 
Vision   
Menace   
Pupil/PCR   
Horners   
Strabismus   
Facial Sens   
Facial 
symmetry 

  

Nystagmus: 
      Resting 
      Positional 

  

Head 
tilt/direction 

  

Swallow/voice Norm Abnorm 
Slap test Norm Abnorm 
Tongue tone Norm Abnorm 
 
Gait Assessment (0-5 as above) 
 
           Left    Thoracic    Right         Left        Pelvic       Right 
Paresis     
Ataxia     
Spasticity     
Dysmetria     
 
 
Neck and 
forelimbs 

L R Hindlimbs L R Tail and Anus L R 

Muscle Mass   Muscle mass   Muscle tone   
Sensation   Sensation   Sensation   
Hop   Placing   Reflexes   
Placing   Strength   Strength   
(Normal = 2; Decreased=1, exaggerated = 3, Absent = 0) 
Comments:____________________________________________________________________
_________________________________________________________________Date:________    
Examiner: ______________________________ 

Grade 0- No deficits 
Grade 1- Just detected at a normal gait, but 
worsened by backing, turning, loin pressure or 
neck extension 
Grade 2- Deficit easily detected at normal gait 
and exaggerated by backing, turning, swaying, 
loin pressure and neck extension 
Grade 3- Deficit very prominent on walking, 
with a tendency to buckle or fall with backing, 
turning, loin pressure, or neck extension 
Grade 4- Stumbling, tripping and falling 
spontaneously 
Grade 5- Horse recumbent 
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