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Cranial Nerves

Scribe Note – I apologize for the length of this scribe but being that this is one of the most important lectures you will hear this block, I left nothing out.  

The handout is all you need to know and understand about cranial nerves.  So you don’t need to go through extensive readings or tables.  Everything is in here.  

I. In the handout:  

A) Efferents are the solid thin line, going from the central nervous tissue to the muscular system.

B) Afferents are the solid thick line.

C) Visceral components are the broken lines – this and all parasympathetics will be covered in detail tomorrow.

II. Essentially, what you need to know is:

A) The composition of the nerve at each source.

B) All foramina the nerve travels through before it ends in the periphery.  You have to take the skull and trace the nerve from its origin until its final destination.  

III. Efferent cell bodies are always located in the central nervous system.  You have studied their locations in relation to spinal levels.  You are going to study these cell bodies in the brain stem in neurosciences next semester.  All of the cranial nerves originate from the cranial part of the CNS except CN 11.

IV. Afferents are pseudounipolar.  They pick up the impulse somewhere in the periphery and then transmit into the CNS, where they project onto the secondary afferent neurons.  These then project onto tertiary afferent neurons in thalamus, which then finally project to the cortex of the brain. 

Here comes the fun stuff.  Follow along in the handout. 

CN I - Olfactory

A) Special afferent (sensory) – “we are not going to deal with this nerve today.”

B) The only thing you should be aware of is that there are olfactory filaments from the nasal mucosa, which penetrate into skull through the cribiform plate and end in the olfactory bulb.  The impulse then travels from the olfactory bulb into the limbic system of the brain by way of the olfactory tract. 

CN II - Optic

A) Also a special sensory.

B) Originates from the eye, exits the orbit at the optic canal and, within the middle cranial fossa, inter-exchanges some axons in the optic chiasm.

C) From the optic chiasm it travels to the brain via the optic tracts.
CN III - Occulomotor Nerve

A) Contains efferents (thin solid line), afferents (thick solid lines) and visceral afferents (dotted line), which we will cover tomorrow.  

B) Enters through the superior orbital fissure and then bifurcates into an upper and lower division.  

C) Innervates several muscles inside the orbit (which you have learned in a previous lecture).

D) Ophthalmoplegia - a lesion of this nerve which results in numerous problems in the orbital anatomy.

E) E.g. droop of the eyelid is a result of levator palpebrae being paralyzed.  Wrinkles in the forehead and the raising of the eyebrow are a result of the frontalis muscle (an accessory muscle) accommodating this droop.

F) Elimination of CN III leaves only two muscles intact and unopposed:

a. Abductor (lateral rectus)

b. Superior oblique - which moves the gaze down and in and rotates the eye medially

Thus a patient presenting with a lesion of the occulomotor nerve on one side will be gazing down and out due to the unopposed action of these two muscles.  The pupil is also dilated due to the elimination of the parasympathetics of CN III.

Question:  Are the afferent fibers of CN III for proprioception of the muscles? 

Yes.  They are not for any type of sensory inside the orbit. 

CN IV - Trochlear

A) Only cranial nerve that originates on the dorsum of the brainstem.  It then winds around the cerebral peduncles to appear on the ventral aspect.  

B) From there it goes through the superior orbital fissure into the orbit and finally into the superior oblique.  

C) Normally, tilting of the head to the left will result in the left eyeball rotating medially and the right eyeball rotating laterally so that the central fovea is always in focus. 

D) If the left CN IV is eliminated (and thus the action of the left superior oblique), the left eyeball is laterally rotated due to the lack of the medial rotation from the superior oblique and the unopposed action of the inferior oblique (CN III).  Thus the central fovea is no longer in focus at the same time in both eyes leading to diplopia (Double vision). 

E) To compensate, the patient will tilt his head towards the opposite side of the lesion, bringing the lesioned eye into focus.  The opposite functional eye can medially rotate and thus there is perfect alignment and vision is restored. 

F) Inability of the two eyes to focus on the same object is known as strabismus.  

G) If this is not corrected for a long period of time, the patient will develop torticollis (the neck is very stiff on one side due to the constant tilting of the head).

CN V – Trigeminal 

Originates from two separate roots: 

A) Portio minor 

1. Motor or efferent 

B) Portio major 

1. Sensory or afferent

2. Attached to the pons

3. Heavy neural bundle

4. Found in V1, V2, and V3

Trigeminal neuralgia - a severe and painful condition.  If it reflects on only one division of the trigeminal nerve, then the surgeon will simply transect that segment of portio major that goes to that particular nerve. 

A) Opthalmic V1
1) Purely afferent 

2) Enters the orbit through the superior orbital fissure.

3) Leads to three main branches: 

a) Nasociliary nerve 

i. Has afferent contributions to a parasympathetic ganglion. 

ii. The main sensory nerve of the orbital contents.

iii. Gives ethmoidal branches (labeled 5 and 6 on the handout) which will innervate:

a. Paranasal sinuses 

b. Nasal vestibule 

c. Dorsum of the outside of the nose
b) Frontal nerve 

c) Lacrimal nerve 

i. Innervates lacrimal gland 

4) Innervates the upper third of the facial skin (above the palpebral openings), the middle third (between the palpebrals and mouth) is innervated by the maxillary nerve and the lower third (below the mouth) is the mandibular. 

B) Maxillary V2 

1) Purely afferent

2) Exits the cranium through the foramen rotundum through the inferior orbital fissure into the orbit where it branches:

a) In the orbit, giving a branch that enters the zygomatic bone and then bifurcates into

i. zygomaticofacial 
ii. zygomaticotemporal
b) Before reaching the infraorbital foramen into 

i. Superior middle alveolar nerve 

ii. Superior anterior alveolar nerve
c) Or exits through the infraorbital foramen as the infraorbital nerve
3) Three branches have sensory innervation to the maxilla (my apologies but from the tape I could not discern which three Vidic was specifying).

4) Gives off afferent contributions to another parasympathetic ganglia.

C) V3 - Mandibular 

1) Both afferent and efferent

2) Exits the foramen ovale 

3) Muscular branch innervates:

a) Muscles of mastication “If you know muscle then there is no need to dwell on that.” 

b) The two tensors:

i. Tensor veli palatini – tensor of the soft palate 

ii. Tensor tympani – tensor of the middle ear 

4) Buccal branch 

a) Do not mistake for buccal branch of facial nerve. 

b) Innervates mucosa under the buccinator. 

c) Possible contribution of the skin or the buccinator muscle.

5) Lingual nerve 

a) Seen in the infratemporal foss. 

b) Chorda tympani joins (to be discussed tomorrow).

c) Afferent or general sensation to parasympathetic ganglion. 

6) Inferior alveolar nerve

a) Enters the mandible and go to the midline. 

b) Branches into mental nerve in the mandible.

c) Branches into mylohyoid nerve before entering the mandible.

7) Gives afferents to the parasympathetic ganglia. 

8) Auriculotemporal 
a) Purely sensory 

b) Innervates the lateral aspect of the scalp’s skin.

CN VI - Abducens

A) Like CN III and CN IV, it enters through the superior orbital fissure. 

B) Innervates the abductor muscle (lateral rectus). 

C) Lesion of this nerve will result in adduction of the eye.

a. Leading to dipoplia. 

b. Patient will present with his head turned toward the side of the lesion. 

CN VII – Facial 

A) We will ignore the visceral components today. 

B) Has parasympathetics. 

C) Enters through the internal acoustic meatus (which becomes the facial canal). 

D) Branches 

a. Nerve to stapedius 

i. While in the facial canal 

ii. Muscle in the middle ear

b. Chorda tympani 

i. Just before entering the stylomastoid foramen. 

ii. Exits the bone at the petrotympanic fissure. 

iii. Seen in infratemporal fossa, joining the lingual nerve. 

E) Exits the skull at the stylomastoid foramen “and from that point on you know everything about facial nerve.”  It gives muscular branches to muscles of facial expression.  A patient with paralysis of this branch will present with a drooping of facial muscles on the same side.

CN VIII – Vestibulocochlear 

A) “I have very little to say about number eight.” 

B) Enters the cranium through the internal acoustic meatus. 

C) Distributes to: 

a. Cochlea 

b. Vestibule 

CN IX – Glossopharyngeal 

A) Predominantly a sensory nerve. 

B) Exits the cranium at jugular foramen. 

C) Only motor component: 

a. Stylopharyngeus 
D) Branches 

a. Carotid body 

b. Pharyngeal branches 

c. And so on (that’s what he said) 

E) Enters the middle ear and ends in tympanic plexus (the major supplier of the middle ear including the mastoid and the Eustachian tube). 

F) Lingual branch 

a. Supplies general and gustatory (taste) sensation to the posterior 1/3rd of the tongue.  Chorda tympani supplies the anterior 2/3rd of the tongue. 

CN X – Vagus 

A) Largest parasympathetic nerve of the body. 

B) Exits via the jugular foramen. 

C) Variety of branches:

a. Auricular – sensory 

b. Pharyngeal – mixed sensory and motor 

c. Cardiac plexus – major supplier of parasympathetic to heart is Vagus in the neck.  Travel through the neck into the thorax and mix with sympathetics near the aorta to form the preaortic cardiac plexi. 

d. Superior laryngeal nerve 
i. Internal branch – purely sensory 

ii. External branch – mixed sensory and motor (cricothyroid) 

e. Recurrent (Inferior Laryngeal) – innervates the rest of laryngeal musculature, asymmetric.

i. Left – travels around aorta 

ii. Right – travels around right subclavian artery 

f. Parasympathetics and visceral afferents to thorax.

g. GI tract as far as left colic flexure. 

D) Lesion of Vagus results in deviation of the uvula to the opposite side. 

CN XI – Accessory Nerve 

A) Enters foramen magnum. 

B) Exits jugular foramen. 

C) Efferent to two muscles: 

a. Sternocleidomastoid - lesion of this branch leads to an inability to turn the head to the opposite side against resistance.

b. Trapezius – lesion of this branch leads to droop of muscle on same side. 

CN XII – Hypoglossal 

A) Entirely efferent. 

B) Exits skull through hypoglossal canal. 

C) Innervates all intrinsic and extrinsic muscles of the tongue except for palatoglossus.
D) Ansa Cervicalis 

a. Not a part of hypoglossal nerve.

b. Within the same perineurium as the hypoglossal but the axons are completely separate.

c. Innervates strap muscles. 

E) Lesion of hypoglossal will lead to a deviation of the tongue to the same side.

This paragraph is not in the handout and is just FYI.  The spinal nerves are coming out in an eschelon, one next to the other.  That’s not the same thing with cranial nerves.  The cranial nerves arise from cranial nuclei.  “I’m not going to enumerate then.  Just for you to know that the distribution is quite different for cranial nerves opposed to spinal nerves.”  (Pointing to a slide) Similarly here is the end part or the second sensory neurons, which receive input from the primary afferents, and then convey information into the thalamus and then into the brain cortex.  

He then showed a slide of the cranial nerves projecting from the brain:

CN I – just pointed to them

CN II - just pointed to them

CN III - just pointed to them

CN IV – coming from the dorsum of brain stem 

CN V – showed portio major and minor 

CN VI, VII, and VIII – confined in the ponto-medullary junction 

CN IX, X, XI – on the side in front of the olive 

CN XII – pyramidal-olivary sulcus

Vidic then told of a conference he attended and how they denied the existence of the cranial part of CN XI.  He said just know it as you have been taught.  He then went over the location of each cranial nerve on the gross brain.  

“I want you to stick with this handout.  Don’t complicate it with anything that you might read elsewhere.  That is your objective.  If you get this much we will be very happy.” – Vidic 

Question:  What goes through foramen lacerum? 

Greater petrossal nerve is found within it but it does not penetrate it “from up down,” alright?
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