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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.
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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 
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by sliding the knife between the wings of the atlas and the 
occipital condyles. Cut through the remaining soft tissues 
of the neck. Cuts through the calvarium should be made 
medial to each occipital condyle and carry rostrally to the 
supraorbital processes. These should then be connected. The 
blunt end of the axe can be used to strike the calvarium at 
the poll to remove the bone. Cut the dura and spinal nerves 
to remove the brain. 

The obex is the widened triangular shaped structure 
just caudal to the cerebellum. 

http://video.vet.cornell.edu/virtualvet/bovine/15.
html
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Abstract

  As the mailbox price premiums for producing quality 
milk decline globally, it is fair to wonder if there is still value 
in producing quality milk.  While what defines “quality milk” 
is evolving, even for the parameters that have traditionally 
been used to define milk quality, research and field experi-
ence continue to confirm that the production of high quality 
milk continues to be a primary driver of dairy profitability.

Key words: dairy, milk quality, quality premiums, profit-
ability

Résumé

Alors que la prime des prix dans la boîte aux lettres pour 
la production de lait de qualité est en déclin mondialement, 
il est juste de se demander s’il existe toujours un incitatif à 
produire du lait de qualité. Bien que la définition d’un lait de 
qualité évolue, même pour les paramètres qui ont été utilisés 
traditionnellement pour définir la qualité du lait, la recherche 
et l’expérience sur le terrain continuent de confirmer que 
la production de lait de qualité demeure un moteur de la 
profitabilité des fermes laitières. 

What is Milk Quality?

In order to determine if milk quality still pays, we need 
to first define what milk quality actually encompasses.  Tra-
ditionally, the production segment of the industry has taken 
a very narrow view to what falls under the umbrella of milk 
quality.  For dairymen and their advisors, traditionally, milk 
quality has been limited to those parameters that generate 
a bonus or premium for the producers.  In other words, the 
factors that contributed to an additional line item on the milk 
check.  This has typically limited the scope of “milk quality” to 
somatic cell count (SCC) and bacteria counts.  We might also 
consider freedom from residues as another mark of quality 
by that definition. 

Consumers of dairy products have no knowledge of 
what a somatic cell is, nor would trying to educate them 
have any positive effect on dairy consumption or consumer 
confidence in our product.  Similarly, consumers would be 
aghast if they knew milk contained any bacteria at all.  To 

dairy consumers, especially in North America, foods have 
taken on qualities that sound more like powers.  Terms 
like “Super Foods”, “Health Foods”, “Soul Foods”, and even 
“Whole” foods are routine and carry meaning to consumers.  
Consumers may ask, was this food sustainably produced?  
Were the cows happy and well cared for?  Is it healthy for 
my family?  Is the packaging appealing and environmentally 
responsible?  These are factors a consumer would be likely 
to cite as milk “qualities.”

What Factors are Leading to the Erosion of 
Quality Premiums?

There are currently many geographic areas where tra-
ditional milk quality premiums continue to decline. The ques-
tion becomes, what are the factors leading to this decline?

Firstly, because the factors that are associated with 
traditional milk quality premiums are completely unknown 
to the consuming public, no revenue to support them is de-
rived at the retail level, unless they lead to a superior product 
attribute that can be marketed.  This means that not only do 
traditional bonuses not have a direct link to consumer pur-
chase revenue streams, but the path to marketing traditional 
milk quality to customers is not straightforward or clear in 
many cases.

Dairy processors are, by and large, operating with 
quality standards based on data on the impact of quality on 
product yield and shelf life that were done when consistently 
sourcing what I will term “very high” milk quality was diffi-
cult.  For many years, processors operated with a milk supply 
that had not met even these basic quality standards.  Few 
manufacturers have actually given thought to what is the ideal 
quality for their process.  I believe, from discussions I have 
had, that it is difficult for many dairy processors to quantify 
the value of moving to higher standards, though many admit 
they do believe one exists.  It will likely take some time to 
determine what the effects, and by default value, of this very 
high quality is.  This is also complicated by how milk “flows” 
within the market.  One processor recently told me “If I put 
both a trailer of 100,000 SCC milk in my silo and a trailer of 
300,000 SCC milk in my silo, the resulting silo is not as good 
as 2 tankers of 200,000 SCC milk.”  In order to find the value 
in very high quality milk, processors may actually have to 
source nothing but that very high quality milk.  As of today, 
that’s not the typical way milk is handled and marketed.
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