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 The Cranial Nerves
Clinical Notes

CLINICAL NOTES - Part 3
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Testing the integrity
 of the cranial nerves (CN):

· These tests are important for every neurologic patient because it may reveal some neural lesions or interruptions. 
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Testing the integrity of the Olfactory nerve (CN I):

· It is tested by applying different substances with different odors
 to each nostril in turn.
· Food flavors depend on the sense of smell not taste.
· Fractures of the anterior cranial fossa, or frontal lobe cerebral tumors can lead lesions and anosmia
.

Testing the integrity of Optic nerve (CN II):

· Visual evaluation has to be taken from the patient, and visual acuity is then tested by using print charts with variable sizes.

· Retinas and optic discs are examined by ophthalmoscopes
. It should be remembered that the subarachnoid space extends forward around the optic nerve with the retinal artery and vein, and an increase in the cerebrospinal fluid pressure can compress the vein and lead to retinal vein congestion, retinal edema and papilledema
.

· Visual fields are examined by asking the patient to gaze at a fixed object with the examined eye and the other eye being covered, then by moving an object in an arc around the periphery to see if the patient can see it. Central loss or impairment of vision (scotoma) must not be missed.

· Blindness in one half of each vision field is called hemianopia, it can happen for both eyes by optic tract lesions and optic radiation and therefore called homonymous hemianopia.

· Bitemporal hemianopia is the loss of the lateral halves of the fields of vision of both eyes (loss of function of the medial half of both retinas), and is commonly due to a pituitary tumor exerting pressure on the optic chiasma.


Testing the integrity of the Oculomotor (CN III), Trochlear (CN IV) and Abducent nerves (CN VI):

· These nerves innervate the muscles moving the eyeball as follows:

· Oculomotor: levator palpebrae sup., sphincter pupillae, ciliary muscle and all orbital muscles except sup. oblique and lateral rectus.

· Trochlear: sup. oblique.

· Abducent: lateral rectus.
· A memory device for the innervation of the extraocular muscles moving the eyeball is similar to a chemical formula: LR6SO4AO3 (lateral rectus, CN VI; superior oblique, CN IV; all others, CN III).

· Ocular muscles are examined by asking the patient to move the eyes in all directions in turn and as far as possible.
· In complete third nerve (oculomotor) paralysis, these complications occur:
1. Movement of the eye upward, downward and inward is not possible, so the eyes looks laterally and downward due to the lateral rectus and sup. oblique actions respectively.

2. Double vision (diplopia) 

3. Upper eyelid dropping (ptosis)

4. The pupil dilates and can not react to light due to the sympathetically innervated dilator papillae.

5. Eye accommodation is paralyzed.

· N.B. Most complications occur due to opposing muscle actions.

· In fourth nerve (trochlear) paralysis, these complications occur:

1. Double vision.

2. Straight forward looking due to medial eye turn and the inf. rectus downward movement action.

· In sixth nerve (abducent) paralysis these complications occur:

1. Lateral movement is not possible. 

2. Internal strabismus
 due to lateral rectus paralysis when looking forward and medial rectus action.

Testing the integrity of the Trigeminal nerve (CN V):

· This nerve has a sensory root that passes to the trigeminal ganglion from which the ophthalmic (CN V1), maxillary (CN V2) and mandibular (CN V3) divisions emerge. It also has a motor root that joins CN V3.
· A cotton wisp
 is used to examine the sensory function areas innervated by the nerve divisions by moving it to each supplied area.
· Motor function is examined by asking the patient to clench the teeth and examine the masseter and temporalis muscles (both innervated by CN V3) as they harden.
[image: image16.jpg]




Testing the integrity of the Vestibulocochlear nerve (CN VIII):

· It innervates the utricle, saccule, the semicircular canals and the cochlea.
· Vestibular function disturbances include: dizziness (vertigo) and uncontrollable pendular movement of the eyes (nystagmus) 
· Cochlear function disturbances include: deafness and ear ringing (tinnitus)
· The patient’s hearing is tested by using a tuning fork
 on each ear separately.
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Testing the integrity of the Glossopharyngeal nerve (CN IX):

· It supplies the stylopharyngeus muscle, and sends secretomotor fibers to the parotid glands. Sensory fibers supply the posterior 1/3 of the tongue.

· The nerve is evaluated by testing the patient’s general sensation and taste sensation on the tongue’s posterior third.
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Testing the integrity of the Vagus nerve (CN X):

· It innervates many organs, but testing its integrity is by examining its branches to the pharynx, soft palate and larynx.

· Pharyngeal reflex is tested by touching the lateral pharyngeal wall with a spatula
, causing the patient to gag
.

· The soft palate innervation is tested by asking the patient to say “ah” so that the soft palate rises and the uvula moves backward in the midline.

· Laryngeal muscles are supplied by the recurrent laryngeal branch of the vagus except the cricothyroid which is supplied by the external laryngeal branch of the superior laryngeal branch of the vagus.

· Voice hoarseness or absence of voice may occur.

· Laryngioscopic examination my reveal abductor paralysis.
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Testing the integrity of the Accessory nerve (CN XI):
· It supplies the sternocleidomastoid and the trapezius by its spinal part.

· The patient is asked to rotate his head to one side against resistance, causing the sternocleidomastoid of the opposite side to come into action, then he is asked to shrug the shoulders to move the trapezius.
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Testing the integrity of the Hypoglossal nerve (CN XII):

· It supplies the muscles of the tongue
· The patient is asked to put the tongue out, and if there is a lesion, it will deviate to the paralyzed side. This happens because one of the genioglossus muscles is paralyzed at one side, so the normal muscle pulls the unaffected side forward and leaving the other side of the tongue behind which cause the tilting to the affected side.
· Long lasting paralysis patients has wasted muscles on the affected side, and a wrinkled
 tongue on that side too.
[image: image10.jpg]



	I = 1
	II = 2
	III = 3

	IV = 4

	V = 5
	VI = 6

	VII = 7
	VIII = 8
	IX = 9

	X = 10
	XI = 11
	X = 12


CN I�
Olfactory�
�
CN II�
Optic�
�
CN III�
Oculomotor�
�
CN IV�
Trochlear�
�
CN V�
Trigeminal�
�
CN VI�
Abducent�
�
CN VII�
Facial�
�
CN VIII�
Vestibulocochlear�
�
CN IX�
Glossopharyngeal�
�
CN X�
Vagus�
�
CN XI�
Accessory�
�
CN XII�
Hypoglossal�
�












� Integrity ( n.� INCLUDEPICTURE "res://C:\\Program%20Files\\Babylon\\Babylon-Pro\\Babylon.exe/GIFS/IMG_TitleMenuOpen" \* MERGEFORMATINET �� morality; unimpaired condition 


� Odor ( n. the property of a substance that activates the sense of smell, fragrance.


� Anosmia ( n. loss of the sense of smell


� Ophthalmoscope ( n.� INCLUDEPICTURE "res://C:\\Program%20Files\\Babylon\\Babylon-Pro\\Babylon.exe/GIFS/IMG_TitleMenuOpen" \* MERGEFORMATINET �� instrument used to see the interior of the eye; device used in eye examinations.


� Papilledema ( Swelling around the optic disk, the area where the optic nerve (the nerve that carries messages from the eye to the brain) enters the eyeball. Papilledema occurs when increased brain pressure caused by tumors or other problems results in swelling of the optic nerve.





� Strabismus ( n. abnormality in which the eyes are unable to focus together on the same object due to a muscular imbalance, crossed eyes, squint (Ophthalmology).





� Wisp (n.� INCLUDEPICTURE "res://C:\\Program%20Files\\Babylon\\Babylon-Pro\\Babylon.exe/GIFS/IMG_TitleMenuOpen" \* MERGEFORMATINET �� small bundle; trace, hint; something small and delicate; tuft, small quantity (e.g. of hair)


� Tuning fork (fork that produces a specific musical tone and is used to adjust a musical instrument.


� Spatula (n.� INCLUDEPICTURE "res://C:\\Program%20Files\\Babylon\\Babylon-Pro\\Babylon.exe/GIFS/IMG_TitleMenuOpen" \* MERGEFORMATINET �� tool with a broad flat blade.


� Gag ( v.� INCLUDEPICTURE "res://C:\\Program%20Files\\Babylon\\Babylon-Pro\\Babylon.exe/GIFS/IMG_TitleMenuOpen" \* MERGEFORMATINET �� place something in or over the mouth in order to prevent speech or other sounds; begin to vomit; choke; cause to vomit; cause choking.


� Wrinkled ( adj. full of wrinkles, creased, crumpled, furrowed.
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