Anatomy/Physiologist

Continuing Ed Opportunity

· Online Continuing Education Program
Continuing education (CE) allows the Paraoptometric to stay current within the eye care field and is especially important in the study of direct patient care and office competency. Additionally, certified paraoptometrics must obtain 18 hours of CE credit from approved education providers to maintain certification designation.  The Pararoptometric Section (PS) provides FREE 6 articles each year (one every other month) for PS members that are worth one hour of CE.  You read the article, successfully answer the exam questions, and you will receive your CE slips by mail.

· The following articles were designed to cover a broad scope of patient issues ranging from patient care, disease treatment, to ophthalmic dispensing. Participants should review each article and complete the accompanying continuing education examination. Each accurately completed examination is worth one hour of paraoptometric continuing education credit. The corresponding CE exams expire December 31, 2008. Please allow four to six weeks to receive proof of CE.
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Anatomy

Anatomy and Physiology of the ocular adnexa

· Eyelids

· Eyebrows

· Eyelashes

· Accessory glands

· Lacrimal Apparatus

Ocular Adnexa (surrounding eye)

· Landmarks

· Medial Canthus

· Lateral Canthus

· Plica Semilunaris (third eyelid)

· Caruncle

Ocular Adnexa

· Eyelids

· Functions

· Primary function is protection

· Bright lights

· Foreign objects

· Protects cornea from drying

· Blinking action

· Spreads tears over eye surface

· Aids flow of tears out of lacrimal gland

· Aids aspiration of tears into the nasolacrimal system

The Eyelid

· 7 Layers of the eyelids 

1. Skin-thinnest layer 

2. Subcutaneous          

    connective tissue

3. Striated Muscle

4.  Sub-muscular connective tissue 

5. Tarsal plate or fibrous layer

6. Smooth muscle

7. Conjunctiva (Bulbar/Palpebral)

Muscles of the eyelids

Striated Muscle

· Orbicularis oculi

· Innervated by facial nerve (VII)

· Closes the eyelids

· Levator Palpebrae Superioris

· Elevates the eye lid

· Innervated by Oculomotor nerve (III)

· Paralysis causes ptosis (drooping)

Eyebrows and Eyelashes

· Eyebrows

· Thickened ridge of skin with short hairs

· Diverts perspiration

· Eyelashes

· Also protects

· Sebaceous glands at base of each lash are called Glands of Zeis which produce a lubricating fluid

· Fluid can harden and clog the gland, producing a stye or painless chalazion.  If painful and infected it is called an external hordeolum

Accessory Glands

· Accessory glands

· Meibomian glands 

· Are sebaceous glands which secrete an oily substance onto the lid margins that help prevent lids from sticking  

· Blocked meibomian gland results in a chalazion

·  If blocked, infected and painful, it is an internal      hordeolum

· Ciliary glands - sweat glands

· Glands of Krause and Wolfring - accessory lacrimal glands

Lacrimal Apparatus

· Lacrimal Apparatus

· Lacrimal gland - located under the frontal bone at upper-outer angle of the orbit

· Lacrimal canals/ducts (6-12)

· Conjunctival sac

· Puncta (um)…drainage ports (2 ea eye)

· Canaliculi (us)

· Lacrimal sac

· Nasolacrimal duct - drains into the nose

Lacrimal Apparatus

· Sometimes a person cannot produce natural tears that they might need some punctal plugs.

Anatomy and Physiology of the Eyeball

3 Layers
· Fibrous Layer

     *Cornea

     *Sclera

· Vascular Layer

     *Choroid

       *Ciliary body

       *Iris

· Nerve Layer

      *Retina 

      *Macula

        *Optic nerve

Sclera

· White in color

· Primary function is protection 

· Pierced posteriorly by the optic nerve

· Acts as insertion points for the six EOMs

· Junction between the cornea and sclera is called the Limbus

Conjunctiva  

· An epithelial membrane which covers the anterior sclera and continues to the back surfaces of the lids to form a conjunctival sac

· Has blood vessels which can burst and cause subconjunctival hemorrhage 

· Three parts

· Bulbar

· Palpebral

· Fornix - where bulbar and palpebral meet

Cornea

· Transparent Organ (no blood vessels/avascular)

· Primary function is refraction of light rays

· Refractive power approx + 45.00 D

Cornea

· Composed of 5 layers 

· Epithelium 

· Outermost layer  

· 5 cell layers thick 

· Heals very quickly 

· Does not scar 

· Bowman's membrane- layer just under the epithelium  NOTE:  will scar

· Stroma – middle tissue that forms 90% of the cornea

· Descemet's membrane- thin elastic layer deep in the cornea 

· Endothelium - only one cell layer thick; lines undersurface of the cornea, where it regulates corneal water content

Internal Structures and Functions

· Fundus

· Posterior Pole

· Optic Nerve/Disk

· Macula

· Retina

· Choroid

· Pigment layer

Aqueous Chamber 
· The space in the eye bound anteriorly by cornea and posteriorly by the crystalline lens

· Anterior Chamber - Bound anteriorly by the cornea and posteriorly by the iris

· Posterior Chamber - Bound anteriorly by the iris and posteriorly by the crystalline lens

Aqueous Humor

· Manufactured by ciliary body

· Characteristics:

· Clear

· Watery consistency (99% H2O)

· Functions 

· Refraction of light

· Intraocular Pressure (IOP)

· Probably nourishes posterior surface of the cornea and the crystalline lens

· Flows from posterior chamber through the pupil into the anterior chamber

Aqueous Humor

· Pressure in the eye is related to the production/outflow of aqueous

· Elevated IOP can cause glaucoma

· Glaucoma is associated with elevated IOP, changes in the optic disc, and defects in the visual field

· IOP increases through

· Blocked angle

· Blocked flow

· Input greater output

· Treatment can be

· Improve outflow through medication or surgery

· Decrease production through medication or surgery

Crystalline Lens...approx 12-14 diopters of power

· Functions

· Refraction of light

· Accommodation

· Focus adjustment of the eye

· Presbyopia is the loss in accommodation

· First noticed around age 40.  Due to a loss in flexibility of the lens

Crystalline Lens

· The crystalline lens contains a high degree of protein

· Changes in the lens protein causes the lens to lose its transparency which is a condition termed "cataract"

· Aphakia is the absence of a lens.  It can be removed during cataract


extraction

Crystalline Lens

· Lens replacement methods 

· Intraocular Lens (IOL)

· Contact lenses

· Aphakic eyeglasses

· Pseudophakia

Iris

· Most anterior portion of the vascular layer

· Gives the eye its color, i.e. blue eyes, brown eyes, etc.

· Consists of blood vessels, pigment and muscle tissue

· Regulates light

· Smaller with age

Ciliary Body 

· Located near the base of the iris and posterior to it

· Composed of blood vessels and muscle fibers (ciliary muscle)

· Cilliary process produces aqueous

Vitreous Chamber 

· Functions:

· Refraction of light

· Internal support

· Spots in vision may be floaters in the vitreous

Vascular Layer (Uveal Tract) 

· Function:  supplies nutrition to other layers of the eye…blood travels thru here

· Chronic diseases manifest here

· Description

· Middle layer of the eye situated between the sclera and retina

· Composed mostly of blood vessels and capillary nets 

· Consists of three parts

· Choroid  

· Ciliary Body 

· Iris

Nerve Layer - Retina 

· Innermost layer of the eye

· Has 10 layers

· Direct extension of the brain

· Normally transparent

· Attachments are most firm at the ora serrata and around the optic nerve head 

· Cannot repair itself

· Detachments best viewed by dilated fundus exam (DFE)

Nerve Layer - Retina

· Visual Receptors are Cones and Rods

· Cones

· Produce color vision

· Give improved acuity

· Used in day vision = “Photopic” = normal and high levels of illumination

· Rods

· Produce black and white vision

· Function in dim light = “Scotopic” = low level of illumination

· Cones and Rods

· Used under mesopic vision = between scotopic and photopic

· Both rods and cones are used. 

Nerve Layer - Retina

· Landmarks

· Macula

· Fovea

· Optic Nerve Head

· Ora Serrata

Nerve Layer - Retina 

· Optic nerve head (optic disc)

· No receptors - physiological blind spot

· Point of exit of optic nerve

· Appears yellow compared to the orange retina

Cup & Disc

Nerve Layer - Retina

· Ora Serrata

· Land mark attachment site for choroid and retina

· Most anterior portion of retina

· Nearly all rods 

Anatomy and Physiology 
of the extraocular muscles

· The Extraocular Muscles (EOM)

· Organized into an umbrella-like bundle among the orbital fat, orbital blood vessels and nerves

· Six muscles associated with eye movements

· Superior rectus (S.R.)

· Inferior rectus (I.R.)

· Medial rectus (M.R.)

· Lateral rectus (L.R.)

· Superior oblique (S.O.)

· Inferior oblique (I.O.)

Extra Ocular Muscles

Extraocular Muscles

Extraocular Muscles

· Medial Rectus

   - Most powerful, adduction, CN III

· Inferior Rectus

   - Primary is depression, CN III

· Lateral Rectus

   - Abduction, CN VI

· Superior Rectus

   - Primary is elevation

Muscles and Function

· LR6…SO4…3

· Rectus

· Obliques

· Intorsion

· Extorsion

· Elevation 

· Depression

Extraocular Muscles

· Medial Rectus (MR)- moves the eye inward from the straight-ahead position (adduction);  innervated by the 3rd (oculomotor) cranial nerve

· Lateral Rectus (LR)- moves the outward (abduction) from the straight-ahead position; innervated by the 6th (abducens) cranial nerve

· Inferior Rectus (IR)- 3 functions; depression, extorsion, and adduction; innervated by the 3rd (oculomoter) cranial nerve

Muscle Balance Testing

· Cover Test

· Cover/uncover

· Alternating cover

· Hirschberg Test

· Location of corneal  reflex

Anatomy and Physiology of the bony orbit

· Description of the orbit

· Provides protection, support and attachment for muscles and the eyeball

· Bones of the orbit

· Frontal- 

· Ethmoid-weakest bone

· Sphenoid

· Zygomatic-strongest bone

· Maxilla

· Lacrimal

· Palatine-smallest bone

Bony Orbit

· Openings of the orbit

· Purpose of openings

· Transmit arteries and/or veins to and from  the orbit

· Transmit nerves to and from  the orbit

· Types of openings

· Fissures (crevices/cracks)

· Foramina (holes)

· Major openings

· Optic foramen - II cranial nerve - Optic Nerve

· Supraorbital fissure - IV cranial nerve - Trochlear Nerve

Orbit

· 
Frontal bone…forehead

· 
Ethmoid bone…weakest

· 
Palatine bone…smallest

· 
Zygomatic bone…strongest

· 
Lacrimal bone

· 
Maxillary bone

Anatomy Physiology

·  The Orbit

   -  Bones, etc.

·  The Sinuses

   -  Locations

· Human Body Planes

· External Structures

   -  Eyelids

   -  Conjunctiva

   -  Eyelashes and Eyebrows

· Lacrimal System

Visual Pathway

· Physical

· Physiological

· Psychological

Visual Pathway

· Visual pathway has seven structures

· Retina

· Optic Nerve

· Optic Chiasm

· Optic Tract

· Lateral Geniculate Body (LGB) 

· Optic Radiations

· Visual Cortex 

Retina

· Divided into four quadrants like the brain

· Fovea at exact center

· Optic nerve head is located in nasal half

· Each quadrant sees the exact opposite visual field

Optic Nerve (cranial nerve II)

· Made up of retinal ganglion cell axons

· Leaves orbit through the Optic Foramen  

Optic Chiasm 

· Temporal fibers do not cross

· Nasal fibers do cross

· Some fibers from the macula cross while others do not 

Optic Tract

· Contains fibers from temporal retina of one eye and nasal retina of the other 

· The Optic tract carries impulses from the chiasm to the LGB  

Lateral Geniculate Body (LGB)  

· Acts as a relay station  

· Sends visual impulses to visual cortex via the optic radiations  

· Sends light impulses on a different path up to the Third Nerve nucleus (Edinger-Westphal nucleus)

· Optic Radiations

   - Carries visual fibers from the LGB  

   - Carries fibers to the Visual Cortex

Visual Field Defects

· Common types of field defects

· Blind spots - Areas of blindness in the visual field

· Hemianopsia - Blindness in one half of the visual field of one or both eyes

· Homonymous - Involving the nasal half of the visual field of one eye and the temporal half of the visual field of the other eye

Review Questions

· The point where the upper and lower eyelids meet is called



a. ora serrata



b. canthus



c. joint



d. sphinx

· The blockage of the meibomian gland is called the ___________ when it causes pain, and the _________ when it does not cause pain.

Review Questions

· The eyelid will protect your eyes from…



a. blinking



b. dust particles



c. stray tears



d. a burning punctum

· What main muscles raises the eyelid?

· Name the five layers of the cornea in order

Review Questions

· The drain port for tears is called?



a. canal of Schlemm



b. punctum



c. lacrimal gland



d. zonnule of Zinn

· In what layer of the eye will chronic diseases normally manifest?

· What structure prevents a contact from going behind the globe of the eye?

Review Questions

· Identify the name for the parts of the conjunctiva on the eye and back of the eyelid and the connection point.

· What is the total power of the Cornea, the crystalline lens assembly, and the overall eye?

· What is the strongest bone of the bony orbit?

Review Questions

· What are the layers of a tear film?

· Where is tear mucin produced?

· Why is the tear film important in contact lens wear?

· The optic nerve is which cranial nerve?

· What function does the Canal of Schlemm have?

Review 

· Opia means what?

· What is the difference between a tropia and a phoria?

· Avascular means what?

· How many extra-ocular muscles are oblique?

Review Questions

· Identify the name for the parts of the conjunctiva on the eye and back of the eyelid

· In what layer of the eye will the retina be found?

· What is the strongest bone of the bony orbit?

Alternating Cover Test

· Determines the direction and magnitude of the tropia or phoria

· Eso-in

· Exo-out

· Hyper-up

· Hypo-down

Is this a Tropia or Phoria/why?

Emmetropia 

· The refractive condition where parallel light rays focus on the retina when the eye is at rest 

· The image of an object at 2,000 yards focuses directly on the fovea

Hyperopia

· A refractive condition where parallel light rays focus behind the retina when the eye is at rest

· Termed farsightedness

· Patient may have 20/20 vision at distance and near

· Corrected with plus lenses

Myopia

· A refractive condition where parallel light rays focus in front of the retina when the eye is at rest

· Termed nearsightedness

· Patient may have 20/20 vision at near, but distance vision will be reduced

· Corrected with minus lenses

Astigmatism

· A refractive condition where different meridians of the eye have different powers

· Corrected by lenses which incorporate cylinder power

· Usually due to different curvatures of the cornea

Astigmatism

Myopia

· What is the axial length of the eye?

· Where is the image focused

· What type of lens is used to correct this type of defect?

Hyperopia

· What is the axial length of the eye?

· Where is the image focused

· What type of lens is used to correct this type of defect?

Glaucoma

· Increased intraocular pressure

· Increased cupping (cup to disc ratio)

· Decrease in peripheral vision

Lateral Geniculate Body (LGB)  

· Acts as a relay station  

· Sends visual impulses to visual cortex via the optic radiations  

· Sends light impulses on a different path up to the Third Nerve nucleus (Edinger-Westphal nucleus)

· Optic Radiations

   - Carries visual fibers from the LGB  

  - Carries fibers to the Visual Cortex
