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shipping temperatures before collecting samples for virus 
isolation or bacterial culture.  

Conclusions

Effective management of BRD does not always require 
microbiologic diagnosis.  However, when logical manage-
ment practices have not been effective, or when it is desired 
to determine whether new vaccines or antimicrobials may 
be appropriate to introduce, a variety of approaches can be 
used for identification of the viruses and bacteria associated 
with BRD.  Microbiologic testing should only be conducted 
in animals with BRD confirmed by physical examination, 
necropsy, transthoracic ultrasound, or other tests; the mere 
presence of infectious agents in respiratory materials should 
not be interpreted to confirm BRD.  When multiple animals 
with signs of BRD are tested, nasal swabs or guarded NPS 
for bacterial culture, virus isolation or diagnosis by PCR 
reliably represent the agents found in the lower respiratory 
tract.  In other words, nasal swabs and guarded NPS provide 
representative information about the lower respiratory tract 
at the group level, though not always at the individual level.  
Thus, if only 1 or a small number of animals are to be tested, 
the methods that directly sample the lower respiratory tract, 
tracheal aspiration or BAL, are more likely to yield repre-
sentative results.  Tracheal aspiration provides a composite 
sample of all airways, while BAL results in a sample from a 
single bronchoalveolar unit, therefore tracheal aspiration 
may provide the most representative sample of the lower 
airways.  However, transtracheal aspiration is the most inva-
sive and time-consuming test.  Before collecting any samples 
for the first time, contact the diagnostic lab where samples 
will be tested to confirm the best media and temperature for 
sample transport.  
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Bovine neurologic examination
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Abstract

Physical examination is the cornerstone of the diagno-
sis of neurologic disease. Cattle with neurologic disease can 
be dangerous to themselves and others. However, failure to 
adequately examine the patient is a direct path to empirical 
treatment. Examination at a distance followed by a cranial 
nerve examination, postural reactions, spinal reflexes, and 
palpation can provide the information necessary to deter-
mine a gross anatomical diagnosis.
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Résumé

L’examen physique est la pierre angulaire du diagnostic 
de la maladie neurologique. Les bovins avec une maladie neu-
rologique peuvent être dangereux pour eux-mêmes et pour les 
autres. Toutefois, l’examen physique inadéquat du patient ou-
vre la voie au traitement empirique. L’examen à distance suivi 
de l’examen des nerf crâniens, les réactions posturales, les 
réflexes spinaux et la palpation peuvent fournir l’information 
nécessaire pour un diagnostic macroscopique anatomique. 

 
Lesion Localization

Excessive numbers of anatomical pathways can lead to 
frustration with developing an appropriate anatomic diagno-
sis and list of differential diagnoses.  The result is often that 
no diagnosis is made and empirical treatment regimens are 
instituted. This limits the potential for intervention in herd 
problems and improvement of management practices on the 
farm. Decreasing the number of anatomical pathways to 4 
major compartments of the nervous system simplifies lesion 
localization, while allowing adequate definition to develop a 
reasonable list of differential diagnoses (Figure 1).

Examination at a Distance

The animal should be observed to rise and walk if 
they can. This will give the opportunity to observe gait and 
posture. During this time behavior and interaction with herd 
mates and environmental stimuli can be evaluated. 

Cranial Nerve Examination

Vision
• Menace - a positive menace response requires func-

tion of the retina, optic nerve, lateral geniculate body, 

cerebral cortex, facial nerve, and orbicularis oculi 
muscle. The pons and cerebellum also provide motor 
input. Lesions anywhere in the reflex arc may result 
in an absent menace response. An absent menace 
response does not rule out intact vision, and a positive 
menace response does not guarantee vision. A normal 
response is the closure of the palpebral fissure.

• Pupillary light responses – the reflex measures the 
integrity of a pathway involving retina, optic nerves, 
optic chiasm, and oculomotor nuclei, oculomotor 
nerve, ciliary ganglia, and the constrictor pupillae 
muscle. In a dark, quiet environment a point light 
source is shined into the eye.  Ipsilateral and contra-
lateral pupillary constriction are normal responses.

Eye position and movement
Eye position is governed by the oculomotor (CN III), 

trochlear (CN IV), and the abducens nerves (CN VI).  Loss of 
nerve function will result in a deviation of the eyeball (stra-
bismus) that is independent of head position and constant.

• Oculomotor dysfunction – constant ventral lateral 
strabismus on the same side as the lesion.

• Trochlear dysfunction – constant dorsomedial stra-
bismus, may present on either or both sides.

• Abducens dysfunction – constant medial strabismus 
with protuberant globe.

• Cerebellar – ventrolateral strabismus, changes with 
movement of head.

• Vestibular – ventrolateral strabismus, changes with 
movement of head, rotatory or dorsal nystagmus.

Trigeminal Nerve Function
The trigeminal nerve (CN V) is sensory to the face and 

Anatomic site Highly specific clinical signs
Cortex Abnormal interaction/response to environ-mental 

stimuli - depression, coma, or other changes in 
mentation, head pressing, propulsive walking, 
convulsions, opisthotonus 

Cerebellum head tremor, abnormal gait – ataxia with normal 
strength and proprioception, truncal sway, 
hypermetria

Brainstem Cranial nerve deficits - head tilt, anisocoria, 
mydriasis, miosis, ptosis, strabismus, nystagmus, 
flaccid tongue, facial paralysis, assorted cranial 
nerve deficits, circling

Spinal cord Abnormal spinal reflexes, dysuria, flaccid tail and/
or anus, paresis, paralysis

Figure 1.
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motor to the muscles of mastication.  Commonly performed 
tests include:

• Tactile stimulation of the face
• Inserting a straw or finger in the external nasal 

meatus
• The palpebral reflex
• Jaw tone assessment

Normal responses to the first 2 will involve movement of the 
head and neck.  Normal response to the palpebral reflex will 
involve rapid closure of the eye.  The palpebral reflex requires 
intact motor function (facial nerve, CN VII).

Facial Nerve Function 
Clinical signs associated with facial nerve (CN VII) 

dysfunction include drooped ear, drooped eyelid, poorly 
coordinated chewing, drooling, and retention of food in the 
cheek pouch on the same side as the lesion.  Deviation of 
the philtrum is not observed in cattle because they have a 
fibrous muzzle.

Vestibular Function 
The vestibular system consists of the inner ear, auditory 

nerve (CN VII), and frontal lobe. Clinical signs of vestibular 
dysfunction include head tilt, leaning, and ventrolateral 
strabismus on the same side as the lesion, dorsomedial 
strabismus contralateral to the lesion, recumbency with the 
affected side down, and hypertonic and hyperreflexic limbs.  
Nystagmus varies with the site of the lesion.

Glossopharyngeal (CN IX), Vagus (CN X), and Spinal Accessory 
Nerve (CN XI) Dysfunction

Clinical signs include dysphonia, snoring, roaring, 
dysphagia, and atrophy of cricoarytenoideus, trapezius, 
sternocephalicus, and brachiocephalicus muscles.  Clinical 
examination includes palpation of the listed muscles, passing 
a stomach tube, laryngoscopy, and bronchoscopy.

Hypoglossal Nerve Function 
The hypoglossal nerve supplies motor innervation to 

the tongue. Function can be checked by pulling the tongue 
out of the mouth laterally.  With unilateral lesions the tongue 
will hang out on the same side as the lesion.

Postural Reactions

Wheelbarrowing, hopping, hemi-walking, hemi-
standing, placing, and proprioception are all evaluated with 
the animal standing and lightly restrained if possible. Due to 
their size, proprioceptive deficits are the only ones that can 
be evaluated in adult cattle. 

Spinal Reflexes

• Biceps brachii tendon reflex – performed on up-
permost leg with patient in lateral recumbency.  

The leg is flexed at the carpus and supported with a 
hand over the extensor tendons. The biceps muscle 
is struck with a plexor and any increase in extensor 
tension is noted. This reflex is subtle and difficult to 
detect in normal cattle. Measures musculocutaneous 
nerve function (spinal cord segments C6-C8).

•	 Triceps	brachii	tendon	reflex	– patient is positioned as 
above and the triceps tendon is percussed. Measures 
radial nerve function (spinal cord segment C6T2).

• Forelimb withdrawal test – the upper leg is extended 
and a painful stimulus is applied to the leg or foot.  
Observed outcomes should include a rapid with-
drawal, axillary, median, and musculocutaneous 
nerves (spinal cord segment C5T2), and conscious 
perception of pain as evidenced by attempts to 
right, bellowing, or flailing of limbs (also assesses 
ascending spinal pathways and cerebral cortex). 
Motor function of withdrawal mediated by axillary, 
median, musculocutaneous, ulnar, and long thoracic 
nerves. Sensory function mediated by either median 
(cranial, palmar, and medial aspects of foot) or ulnar 
nerves (craniolateral aspect of the digit).

• Patellar	tendon	reflex	– performed by percussing the 
medial patellar ligament with the stifle flexed. Both 
sensory and motor innervation is via the femoral 
nerve (spinal cord segments L4L6).

• Cranial	tibial	reflex	– performed by percussing the 
belly of the cranial tibial muscle with the hock flexed. 
Mediated by the peroneal nerve (spinal cord seg-
ments L6S2).

• Perineal	reflex	– performed by provoking the anus 
with a painful stimulus.  The normal response is a 
tightening of the anus and lowering of the tailcon-
traction of the ventral tail muscles. Innervation is by 
the pudendal nerve (spinal cord segments S1-S5).

• Muscle denervation – a muscle will begin to show 
fasciculation 5 days following the loss of sensory 
innervation (detectable by EMG).  Atrophy will be 
noted 7 to 14 days following denervation.

•	 Panniculus	 reflex	– localized twitch of the cutane-
ous trunci muscle most noticeable along the dor-
sum, thorax, and flanks elicited by tactile stimulus.  
Equivocal in sheep, goats, and Bos taurus, but easily 
elicited in Bos indicus cattle. Spinal cord segments 
C8T2.
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Abstract

Both antemortem and postmortem diagnostics for 
central nervous system disease are available. Cerebrospinal 
fluid will help determine if disease is bacterial, viral, parasitic, 
or degenerative in nature. In addition, it may help to rule out 
diseases outside the central nervous system like hypocalce-
mia, which may mimic disease within the CNS. In addition to 
CSF analysis, diagnostic imaging can also be helpful. Animal 
size and value will often dictate the utility and affordability 
of imaging modalities. Postmortem, we typically consider 
harvesting the brain for histopathology, culture, or specific 
assays or special staining.

Key words: bovine, CNS, nervous system, diagnostics

Résumé

Le diagnostic ante- et post-mortem est une option pour 
les maladies du système nerveux central (SNC). Le liquide 
céphalorachidien va aider à déterminer si la maladie est 
d’origine bactérienne, virale, parasitaire ou dégénérative. De 
plus, il peut aider à écarter des maladies hors du SNC, telle 
l’hypocalcémie, qui peuvent ressembler à des maladies du 
SNC. En plus de l’analyse du SNC, le diagnostic par imagerie 
peut aussi être utile. La taille de l’animal et sa valeur vont 
souvent déterminer l’utilité et l’abordabilité des modalités 
d’imagerie. En post-mortem, nous considérons typiquement 
le prélèvement du cerveau pour l’histopathologie, la culture, 
des essais spécifiques ou des colorations spéciales. 

Cerebrospinal Fluid

Collection
Cerebrospinal fluid can be collected from either the 

atlanto-occipital space (AO) or the lumbosacral space (LS), with 
the latter being more common. The AO tap is not technically 
more difficult, but has more potential for complications. As such 
it requires heavy sedation, anesthesia, or significant manual 
restraint to hold the head in the appropriate position. Surgical 
prep and sterile gloves are necessary for either location. 

 
Atlanto-occipital Lumbosacral

Cranial landmark External occipital 
protuberance

Dorsal spine L6

Caudal landmark S1 – not palpable, S2 palpable
Lateral landmark Cranial edge atlas wings Tuber sacrale

Position Head in flexion Standing square
Angle of drive Toward lower jaw Perpendicular 
Needle gauge 18, 20 18, 20
Needle length 3.5 inch 3.5  - 5 inch

Analysis

It is useful to determine the etiology of the disease pro-
cess during the diagnostic workup. This will help narrow the 
list of possible differential diagnoses and provide some direc-
tion in the ultimate therapeutics of the case. The most useful 
test for providing this information for neurologic conditions 
is cerebrospinal fluid analysis. Changes in cerebrospinal fluid 
protein concentration and cell count will help determine the 
broad category of disease as well as remove diseases outside 
the CNS that may mimic CNS disease.

Anticipated Cerebrospinal Fluid Analysis Results by 
Disease Status

Disease Protein g/L Cells/µL Cells-type
Normal <0.4 <10 lymphocytes

Viral 0.40-1.0 50-200 monocytes
lymphocytes

Bacterial >1.0 >200 neutrophils
Degenerative <0.4 <10 monocytes

Additional Changes
• Turbidity – occurs with increased cell count. Do not 

need turbidity to be abnormal.
• Red tinge – indicates presence of blood. 
• Xanthochromia (yellowing) – may become evident 

within 6 hours of CNS bleeding. Typically present up 
to 10 days post bleeding event.

Removal of the Brain

The brain can be removed from the calvarium with the 
use of an axe. 

• Cut 1 – just dorsal to the lateral canthus across the 
face

• Cut 2 – from the lateral canthus toward the ear
• Cut 3 – across the poll to the opposite ear.
Once you have made the cuts, use the blunt side of the 

axe and strike the cut bone between the lateral canthus of 
the eye and the poll at a 45° angle to remove the calvarium.

Cut through the dura and remove the brain. This is 
easiest to accomplish in 2 pieces. Lift the cerebrum and cut 
between the cerebrum and cerebellum at the level of the 
pons. This will allow removal of the cerebrum. Then slide 
the necropsy knife into the spinal canal and transect the cord 
distal to the obex.

Alternatively, the head can be disarticulated at the 
atlanto-occipital joint. This is found by flexing and extending 
the head to locate the level of the joint. Cut through the soft 
tissues ventrally to locate the ventral spinal canal. Transect 
the spinal cord through the space and disarticulate the joint 


