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Introduction


Although in our country veterinary neurology is at a starting point, the number
of patients with neurological deficits is increasing.
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Study and interpretation of available scientific articles is very important in
order to improve our clinical skills and to choose the most sensitive methods
of diagnostic.



Neuroanatomical, the brain is divided into four regions: forebrain, brain stem,
cerebellum and vestibular apparatus. Diseases that affect one of the four
region are accompanied by specific clinical signs.



This review briefly discusses the steps that have to be followed in order realise
a differential diagnostic and, in the end, to localize the suspected incranial
lesion.

Materials and method


I have made a selection of the most relevant articles on this subject
found on PubMed and Science Direct using the keywords : neurologic
examination, intracranial lesions, brain disease, vestibular disease.



I have found about 40 articles, from which I have selected those were
written later than the year 2009.



The provided information was compared with the information
available in the reference books of veterinary neurology



The common points and the differences which have resulted represent
the main subject of this review.

Results and discussions
The neurologic examination is preceded by anamnesis and a complete and correct
physical examination.


The anamnesis must include:



Signalment of the animal



Chief’s concern



Onset, evolution and course of the illness



Current therapy



Vaccination status, diet, animal’s environment



The physical examination includes:



Respiratory movements, heart rate, pulse



Body temperature



Coat and skin



Mucous membrane



Peripheral lymph nodes



The first step of the neurological examination is based on OBSERVATION. This way the clinician
should asses :
MENTATION
BEHAVIOUR
POSTURE



GAIT

Observation is followed by a HANDS-ON NEUROLOGICAL EXAMINATION, that should

Include:

POSTURAL REACTIONS

SPINAL REFLEXES

SENSORY TESTING

CRANIAL NERVES EXAMINATION

After performing the complete neurological examination, all findings have to be correlate in order
to establish if the patient suffers from a neurologic disease and to localize the lesion.
FOREBRAIN
BRAIN STEM

CEREBELLUM
VESTIBULAR
APPARATUS
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1)Mental status and behaviour
When abnormal, mentation is a sign of forebrain or brain stem dysfunction.
Normal consciousness implies wakefulness and awareness of the environment and is asses by observing for
appropriate or inappropriate response to the environment. The following levels of consciousness can be
distinguished:
•
•
•
•
•

Alert
Disoriented/confused
Depressed
Stuporous
Comatose

Other abnormalities in patients with forebrain disease include aggression, the tendency to turn and cycle to one
side, getting stuck in corners, loss of learnt behaviour.

2)Posture
Normal posture is characterized by symmetrical and equal bearing of weigh by all limbs, together with
symmetrical positioning of the head, neck, trunk, and tail as appropriate for the breed.
Postural abnormalities:
•
•
•
•
•

Head tilt – VESTIBULAR DYSFUNCTION
Head turn – FOREBRAIN DISEASE
Decerebrate rigidity – BRAIN STEM LESION
Decerebellate rigidity – CEREBELLAR LESION
Schiff-Sherrington posture - SPINAL CORD LESION
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3) Evaluation of the gait and other abnormal movements
A normal gate requires intact function of the brainstem, cerebellum, spinal cord and
sensory and motor peripheral nerves, neuromuscular junctions and muscles.
Evaluation of the gait should be done with the aim of determining if the animal is:


Ataxic (sensory, cerebellar, vestibular ataxia)



Paretic (UMN paresis or LMN paresis)



Lame - Lameness is usually associated with pain from orthopaedic disease

TREMOR can be localized to one region of the body or can be generalised. A terminal tremor
(intention tremor) occurs as the body parts nears a target during goal-oriented movements.
Head tremor is specific for cerebellar disorders and happens when the patient tries to eat,
drink or sniff an object.

4) Postural reactions
Postural reactions assess the same pathways involves in gait and are useful in making a differential
diagnosis between orthopaedic and neurologic disorders.
The proprioceptive tests are:
proprioceptive positioning
hopping
wheelbarrowing
visual placing and tactile placing
hemiwalking
hemistanding
flexion- extension reaction

5)Spinal reflexes


Reflexes that can be evaluated in the animal are: Extensor carpi radialis, biceps, triceps
and flexion reflex for thoracic limb and patellar, cranial tibial and flexion reflex for pelvic
limbs.



Weak or absent reflexes can occur with lesions that affect any part of the reflex arc,
spinal cord ( C6-T2, L4-S3) or in case of muscle hypotonicity.



Causes of exaggerated reflexes are lesions in the UMN pathways, spinal cord lesions
( C1-C5, T3-L3) or muscle hypertonicity.

6) Sensory testing
 The purpose of testing pain perception is to detect and map out any areas of sensory
loss.
 Superficial pain sensation is tested by pinching the skin between the digits.

 Deep pain sensation is tested by pinching across the bone of the digit or tail.
 Two types of response may be seen: a reflex flexion of the limb or skin twitch and a
behavioural response, such as crying or biting.

6)Cranial nerves
The most common tests that are performed in order to asses
CRANIAL NERVES (CN) are:


Testing of the smell for CN I



Cotton balls dropping, menace response and pupillary light reflex for CN II, CN III



Observation of physiological or pathological nystagmus, anisocoria and corneal
sensation for CN III, IV and VI



Touching of the eyelid, upper and lower lip for CN V



Observation of the patient’s face for asymmetric eyelid closure, spontaneous
blinking or a drooping ear for CN VII



The test for CN VIII should include a loud noise to which the patient should respond
orientating the head and ears toward the noise.



Gag reflex for CN IX and X



Symmetry and movements of tongue for CN XII

INTRACRANIAL LESION LOCALISATION
For the FOREBRAIN, characteristic signs include


alterated mental status with depression,



contralateral blindness with normal pupillary light reflex,



abnormal movements, low postural responses in contralateral limbs,



abnormal behavior and seizures.
Most animals with BRAINSTEM lesions present:



abnormal mental status (STUPOR OR COMA),



paresis of all or contralateral limbs,



several cranial nerve deficits,



possibly decerebrate rigidity with respiratory or cardiac abnormalities,



gait deficits vary from mild, ipsilateral hemiparesis to tetraplegia with normal to
exaggerated spinal reflexes.
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Patients with CEREBELLAR lesions will present generalized ataxia, intention tremor of
head and eye and a truncal sway. A typical sign for cerebellar lesion is hypermetria. There
should be no changes in mentation or behavior at all.



Diseases of the VESTIBULAR SYSTEM cause varyingly severe balance and postural
disturbance along with vestibular ataxia.
CLINICAL SIGN

HEAD TILT

PATHOLOGIC
NYSTAGMUS

POSTURAL REACTIONS

CONSCIOUS
PROPRIOCEPTION
CRANIAL NERVE
DEFICITS
HORNER SYNDROME
CONSCIOUSNESS

PERIPHERAL VESTIBULAR
LESION
Toward lesion

CENTRAL VESTIBULAR
LESION
To either side

Direction not altered by
head position
Horizontal or rotatory
Fast phase away from
lesion

Direction may change
with head position
Horizontal, rotatory or
VERTICAL

Normal
Normal

±ipsilateral CN VII
±postganglionic
Normal
Disoriented if acute

Deficits ipsilateral to
lesion
Deficits ipsilateral to
lesion
±CNN V-XII ipsilateral to
lesion
±preganglionic (rare)

Normal to comatose

Conclusions
1. In order to obtain an accurate neuroanatomic diagnosis, stages of the
neurological examination must be strictly followed.
2. All findings – normal or abnormal- should be taken into consideration
for a precise localization of a lesion.
3.

Each of the four regions of the brain is characterised by a specific
series of clinical signs. The most important elements that have to be
asses in order to establish a differential diagnosis are the mental
status, the behaviour, the gait, the proprioception, sensory testing,
the spinal reflexes and the cranial nerves.

4. Revealing and interpretation of these signs are the key for a correct
intracranial lesion localisation.
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Thank you for your attention!

