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Orbit

I. Extraoccular Muscles

A. Medial Rectus – Adducts
B. Lateral Rectus  - Abducts
C. Superior Rectus – Elevates, adducts, medially rotates (extortion)

D. Inferior Oblique – Elevates, abducts, laterally rotates (intortion)

E. Inferior Rectus – Depresses, adducts, laterally rotates (intortion)

F. Superior Oblique – Depresses, abducts, medially rotates (extortion)

G. Levator Palpebrae – elevates upper eyelid (DOES NOT WORK ON EYE ITSELF)

II. Actions (see schematic drawings in Dr. Lee’s notes)

A. Adductors- bring cornea to midline

1. Prime Mover – medial rectus (rectus= straight)

2. Secondary Movers – superior rectus, inferior rectus

B. Abductors – moves cornea away from midline

1. Prime Mover – lareral rectus

2. Secondary Movers – superior oblique, inferior oblique

C. Depressor – looking downward

1. Prime Mover – inferior rectus

2. Secondary Mover – superior oblique (when eye adducted)

D. Elevator – looking upward

1. Prime Mover – superior rectus

2. Secondary Mover – Inferior oblique (when eye adducted)

E. Rotators – rotation around axis through pupil laterally or medially

1. Medial Rotation (intortion) 

a. Prime Mover – superior oblique

b. Secondary Mover – superior rectus

2. Lateral Rotation (extortion)

      a.   Prime Mover - Inferior Oblique 

      b.   Secondary Mover – Inferior Rectus

III. Innervations Mnemonic – SO4(LR6)3
A. CN IV - superior oblique 

B.  CN VI  - lateral rectus

C.  CN III – all others

                       1.    Superior Division – levator palpebrae (eyelid), superior rectus

2.  Inferior Division – inferior oblique, inferior rectus, medial rectus

IV. Cranial Nerve Testing – Assuming complete loss of nerve function 

A. Pathology of CN III

1. Wrinkled forehead – attempted accommodation for loss of levator palpebrae

2. Raised eyebrow

3. Lid Droop – due to loss of levator palpebrae

4. Dilated Pupil – due to loss of sphincter pupilae

5. Downward abducted eye - due to unopposed actions of CN IV (superior oblique – depresses) and CN VI (lateral rectus – abducts) – Cannot adduct (medial rectus) and elevate (superior rectus, inferior oblique)

B. Pathology of CN IV

1. Eye laterally rotated (extorted) – due to loss of superior oblique 

2. Head bent toward side away from affected eye to compensate (unaffected eye intorts while head bent)

C. Pathology of CN VI

1. Eye adducted – due to loss of lateral rectus (which abducts)

2. Head turned towards side of affected eye

V. Autonomics of the Eye - See Plate 126 Netters for Schema

A. Parasympathetics   CN III

1. Synapses in ciliary ganglion

2. Travels along short ciliary nerve

3. Innervates sphincter pupilae (which constricts pupil)

4. Innervates ciliary body/ciliary muscle (accommodation = tenses lens for focusing)

5. Affected eye dilates/ cannot focus (due to loss of accommodation) if nerve damaged

B. Sympathetics

1. Originate intermediolateral cell column of spine

2. Runs to superior cervical ganglion

3. Runs along internal carotid artery through cavernous venous sinus

4. Then jumps to nasociliary (V1) nerve and travels with long ciliary nerves to eye or short ciliary nerves through ciliary ganglion without synapsing
5. Innervates dilator pupilae (which dilates the pupil)

6. Innervates superior tarsel muscle (which is a smooth muscle in upper lid)

7. Loss of sympathetics causes constricted or pinpoint pupil

8. Horner’s Syndrome (Moore page 912,1030)

Development of Face, Nose, and Pharynx (we’re taking embryo?)

VI. Pharyngeal (branchial) arches (previously mentioned in development of CV system as basket of arteries at anterior foregut)

A. Swellings or Arches 1-4,6

B. Appear fourth week (days 22-23)

C. Most cranial form first

D. Five pairs formed by end of fourth week

E. See page 235 figure 12.4 for diagrams and pictures of formation of pharyngeal arches

F. Arches are lined internally with endoderm and exteriorly with endoderm with mesoderm in-between

G. Between each arch there is a cleft outside and a pouch inside while within the arch there is an artery, a piece of cartilage, and a cranial nerve

VII. Cartilages (First three arch cartilages come from NEURAL CREST CELLS)

1 – forms parts of mandible, parts sphenoid bone, structures around upper

and lower jaw, two ear ossicles, and later forms facial skeleton

                  2 – forms third ear ossicle, styloid process, stylohyoid ligament and part of

the hyoid bone

                  3 – forms part of hyoid bone

                  4 and 6 – forms larynx

VIII. Nerves

1 – trigeminal CN V 

2 - facial nerve CN VII

3 – glossophayngeal CN IX

4 – Superior Laryngeal Nerve (branch of vagus CN X)

                  6  - Recurrent Laryngeal Nerve (branch of vagus (baby) CN X)

IX. Muscles (see Larson page 236 table 12-1)

1 - muscles of mastication

2 – muscles of facial expression

3 – stylopharyngeus muscle

4- constrictors of pharynx, cricothyroid and levator veli palatini muscles

6 – intrinsic muscles of larynx

X. Formation of Nose, Lips, and Jaw (by fusion of nasal processes and bifurcation of arch one- see Larson page 243 figure 12-10)

A. Arch one forms maxillary and mandibular swellings which form upper and lower jaw respectively, these swellings must fuse to form cheeks

B. Frontonasal processes fuse to form intermaxillary process (which form central parts of nose and philtrum of lip)

C. Intermaxillary and maxillary fuse (fusion plane of processes demarcated by grooves of philtrum) forming upper jaw and nose

D. Apoptosis (programmed cell death) necessary of epithelium at fusion surfaces – failure to fuse will lead to clefts/openings

E. Palate Formation

1. Forms by fusion of palatine shelves (Larson page 245 figure 12-12)

2. Palatine shelves grow medially from maxillary swellings on each side of tongue

3. Rotate upward and fuse at midline with each other and also with nasal septum

F. Defects

1. First arch syndrome 

a. Can be genetic or drug induced

b. ex. Fetal Alcohol Syndrome – mental retardation and facial 

malformation

         c.  Neural crest cell migration problems can cause insufficient

        Mandible, under bite, or under bite with clefts up to middle ear    

        cavity

2. Lateral Cervical Cysts (hollow balls), ducts (tubes), and fistulas (connection of hollow organ to another or to outside) see Larson page 246-247 figures 12-13 and 12-14

a. Occurs along anterior border of SCM and into parotid bed

b. Due to persistent lateral cervical sinus (normally transient) which forms from the outgrowth of arch two

c. If defect occurs near ear, when infected, it might compromise CN VII

3. Cleft Lip – failure of fusion of maxillary swelling with

       intermaxillary process – can be unilateral or bilateral

4. Cleft Palate – failure of palatine shelves to fuse

XI. Tongue Development  (see Larson page 248 figure 12-15) 

A. Forms from swelling of several arches with innervations by five nerves

1. Arch 1 – CN V, general sensory to anterior 2/3 of tongue

2. Arch 2 – CN VII (chorda tympani) special sensory, taste

3. Arch 3 – CN IX, supplies general sensory to posterior 1/3 of tongue

4. Arch 4 – CN X (baby) eensy, weensy part of posterior 1/3 tongue

5. Occiptal somites

a. From somitic mesoderm

b. Provide muscles to tongue

c. Innervated by CN XII

d. Tongue is a hydrostatic organ – muscle surrounded by dense     

      connective tissue

XII. Pouch Derivatives of Arches

A. Located on interior, made of endoderm

B. Pouch 1 – skip it for now

C. Pouch 2 – Palatine tonsil

D. Pouches 3,4 – Parathyroid glands

E. Pouch 3 – thymus

F. Pouch 5 – thyroid

1. Epithelia cells migrate to thyroid through the thyroglossal duct (usually becomes a remnant) and become parafollicular C cells which produce calcitonin

2. Endoderm from Foreman Cecum travels down thyroglossal duct and become thyroid hormone producing cells

3. Tank 17 has a good example of a paramital lobe (remnant thyroglossal duct)

