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Strabismus, nystagmus and eyelids – when 
the nervous system is not working

Abnormal eye movements
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Levator palpebrae 
superioris ms – CN III 

Elevate upper lid

Eyelids 

Orbicularis oculi ms 
constrict palpebral fissure

Elevate upper lid

Retractor anguli ms

CN VII – Facial nerve

Smooth muscle (sympathetic) - In cat (striated mm)
Dogs – more passive movement         Cats – more active componet

Motor and sensory
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• CN VII

• Motor function to the muscles of facial expression and the caudal 
portion of the digastric muscle (muscles of mastication)

• Sensory function to the rostral two-thirds of the tongue and palate 
(sense of taste) and inner part of the pinna

• Parasympathetic function to the lacrimal glands, glands of the nasal 
mucosa, palatine mucosa, mandibular and sublingual salivary glands

The facial nerve

E l s a
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Muscles of the head

temporalis
masseter

geniohyoideus ms
pterygoideus medialis

rostral digastricus
lingualis proprius

facial vein

Palatine tonsils
Tensor veli palatini 
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Muscles of the head

temporalis
longus capitis

sternohyoideus caudal digastricus
sternothyroideus

maxillary vein
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Cn V

Cn
 V

II

Digastricus muscle 

Cn V

Cn
 V

II
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How can we assess facial nerve function?

Elsa Beltra
n©
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… start with observation
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How can we assess facial nerve function? Observation
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How can we assess facial nerve function?

Elsa Beltra
n©

E
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l s a
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Internal 
Acoustic 
meatus

Parasympathetic nucleus of CN 
VII (Rostral Salivary Nucleus)

Petrosal canal

Petrosal bone

Pterygopalatine 
ganglion

Pterygoid canal 
in the 

basisphenoid 
bone

Major petrosal 
nerve

Lacrimal 
gland

Nasal gland

Lacrimal gland
Nasal gland

Pterygopalatine 
ganglion

E l s a

E l s a

Parasympathetic innervation to the nasal 
and lacrimal glands
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• Unilateral or bilateral
• Absent menace response, inability to voluntarily blink, 

absent palpebral reflex
• Lip droop
• Ear droop
• Hypersalivation on the side with facial droop
• Deviation of the nasal philtrum toward the normal side
• Neurogenic Keratoconjunctivitis Sicca and Xeromycteria 

may be present if the parasympathetic branches of the 
facial nerve that innervate the lacrimal glands and nasal 
glad are also affected

• Eye ulceration can occur due to reduced to absent blink 
+/- NKCS

• Associated vestibular signs are common

Canine facial neuropathy : Clinical signs
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• Some degree of muscle atrophy (n = 17, 89%)
• Hyperintensity in T2W (n = 17, 89%)
• Pre-contrast T1W (n = 15, 79%) images, 
• Contrast enhancement of the affected muscle (n = 14, 74%) and affected facial nerve (n = 9, 47%). 
• There was no statistically significant correlation between atrophy or enhancement of the affected 

caudal portion of the digastric muscle nor between enhancement of the affected facial nerve and 
outcome. 

• Hyperintensity both in T2W images and pre- contrast T1W images was significantly correlated 
with a worse prognosis. 

• Ensuring inclusion and evaluation of this muscle in MRI may therefore be indicated in canine 
idiopathic facial neuropathy
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Idiopathic facial neuropathy
• Accounting for up to 75% of all cases presented with facial neuropathy

• Diagnosis is based on neurological signs and exclusion of all other causes

• The minimum database includes haematology, biochemistry, and thyroid hormone level

• Otoscopy should be performed on all patients as well as a Schirmer tear test and 
fluorescein staining

• Advanced imaging such as MRI is performed to evaluate the path of the facial nerve, 
including brainstem, inner, and middle ear
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• 4 rectus muscles Dorsal, Ventral, Medial, Lateral

• 2 oblique muscles Dorsal, Ventral

• Cranial nerves III (oculomotor), IV (trochlear), VI (abducens)

Position of the eyeball relative to the orbit
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Orbital 
fissure

Basisphenoid 
bone

Presphenoid 
bone

Oculomotor 
nucleus (CN III) 

(motor)

Parasympathetic nucleus 
of CN III

Ciliary 
ganglion

Short ciliary 
nerve

Oculomotor nerve (CN III)

§ Motor and parasympathetic

§ Travels trough  middle cranial fossa

§ Emerges through orbital fissure

§ Levator palpebrae superioris muscle

LM
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Abducent nerve 
(CN VI)

Abducent nerve 
(CN VI)

Trochlear nerve 
(CN IV)

Trochlear (CN IV) and Abducent  (CN VI) nerves

§ Motor ( Trochlear and Abducent)

§ Travel trough  middle cranial fossa

§ Emerge through orbital fissure
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Trochlear nerve

Courtesy of K.Matiasek
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Abducent nerve
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Strabismus, pathological nystagmus and eyelid dysfunction

§ Vestibular and neuromuscular strabismus

§ Physiological and pathological nystagmus

§ Other abnormal eye movements

Elsa Beltra
n©
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strabismus - abnormal position of the eyeball relative to the orbit

positional or vestibular static or neuromuscular

LeftRightLeftRight

Position of the eyeball relative to the orbit
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Function and dysfunction of the vestibular system

positional – vestibular strabismus

LeftRight
reposition of the head to normal 

posture
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strabismus - abnormal position of the eyeball relative to the orbit

positional or vestibular static or neuromuscular

LeftRightLeftRight

Position of the eyeball relative to the orbit
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Function and dysfunction of the vestibular system

pathological nystagmus – horizontal, vertical and rotatory

slow phase – fast phase 

fast phase – fast phase away from the lesion

Why we do not say …. Slow phase towards the lesion

zzzzzzR L

23

• Idiopathic oculomotor neuropathy

• Clinical signs ONLY of oculomotor dysfunction

• MRI only changes in this area

• Good prognosis

• Clinical signs do not progress and some dogs can improve 
without any treatment
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Saccades - The process of controlling eye movement (different 
systems)- all must work together in harmony..

Disorders affecting the control eye movement 

            jerk nystagmus vs disorder of the control of the saccades
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Opsoclonus

Saccadic Oscillations

• Rapid and multidirectional eye movement

• Without interval between saccades

• Exact pathophysiology - unknown

• Cerebellar lesion (NCL, idiopathic generalised tremor syndrome)
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Macrossacadic oscillations

Saccadic Oscillations

• Horizontal saccades induces when shifting gaze, normal intersaccadic interval 
(200ms)

• Build up and then decreased in amplitude

• Oscillate around a fixated point

• NCL – Cerebellum, Retina, Multifocal
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Convergence-retraction pulses
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Specific signs- dorsal midbrain lesion

Most frequent underlying causes in human
  vascular, inflammaotry, neoplastic

Convergence-retraction pulses
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• Contralateral esotropia (medial strabismus) due to a paramedian 
thalamic lacunar infarct

• Interruption of descending inhibitory pathways that traverse the 
paramedian thalamus, decussate in the subthalamic region and 
innervate the contralateral CN III, which results in tonic 
activation of the medial rectus 

Pseudoabducens palsy  
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Pseudoabducens palsy  

Structural episodic nonintentional 
head tremor 

Supranuclear lesions, the vestibulo-ocular reflex is 
expected to be intact. 
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9mo, ME, French Bulldog 1month history of mild lateral strabismus and intermittent third 
eyelid protrusion in the left eye 

The pathophysiology- “miswiring” of the extraocular muscle 
innervation (dysinnervation) secondary to the absence or 
hypotrophy of CNVI, which has been demonstrated on 
histopathology in humans
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10yo, MN, Rhodesian ridgeback, 2 weeks history 
of abnormal bilateral protrusion of third eyelid 

when chewing…

Synkinesis - involuntary movement by one 

part of the body when an intentional 

movement is made by another part…

Aberrant neural connections either at the PNS
or at the brainstem nuclei level, between CN VI 
and the mandibular branch of the CN V
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Congenital pendular resting nystagmus

• Siamese, White Persian Cats exhibits 
excessive contralateral projection of 
optic nerve axons

• Belgian Shepherds shows complete 
lack of any contralateral projection

It may be a result of abnormal sensory 
input to the system that controls the eye 
movements related to vision

Aberration of the architecture of the visual 
pathway (common factor)
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What do you think?

Pupillary hippus
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Hippus Pupilar - spasmodic, rhythmic, but regular dilating and contracting pupillary movements
between the sphincter and dilator

Human – Epileptic seizures .. and other lesions of the CNS

Pupillary hippus
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What do you think?
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Iridodonesis
Tremulousness of the iris on 
movement of the eye, 
occurring in subluxation of the 
lens
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Thank you so much 

Bake it to know it
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