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Professional orientation for student: It is necessary to know that due to increased work of human sense organs (use of modern computer and laser technologies) the amount of patients with different pathologies of the organ of sight, steadily grows. This group of patients is increased steadily also because of industrial and domestic traumatism. Knowledge of the structure of the visual analyzer, mechanism of perception and transformation of signal, transmission of impulses by nerves, localization of subcortical and cortical centers are needed by doctors for locating a pathological focus, providing timely medical care and the correct treatment of visual disorders.

Aim: To study the anatomical structure of the organ of sight and auxiliary apparatus of the eye on a corpse, and on natural specimens of the eyeball; On the base of the acquired knowledge, to learn to differentiate the pathological changes of different structures of the eye; To know the essence of the pupillary reflex and to apply this in future medical practice.
The student should know:
1. Latin terminology of this theme.
2. Characteristics of auxiliary apparatus of the eye.
3. Detailed characteristics of the lacrimal apparatus.
The student should be able :
1. On specimens of eye point to and describe every tunics of the eyeball.
2. On a corpse and charts to describe the auxiliary apparatus of the eye.
3. On a corpse and charts to show  the auxiliary apparatus of the eye.
Questions of initial level:
1. What parts does the organ of sight consist of?
2. Parts of eyeball, their characteristics.
3. Tunics of eyeball, their characteristics.
4. Structure and characteristics of retina of eye.
5. Formation of chambers of eye, production and outflow of aqueous humor.

REVIEW OF BASIC KNOWLEDGE FROM PREVIOUSLY STUDIED THEMES AND DISCIPLINES
	Discipline
	Student must know
	Student must be able

	Anatomy, craniology.
	1. Anatomical structure of cranial cavities (eye sockets).
	1. Structure of walls of orbital cavity.

2. Anatomical structures (fissures, canals) connecting the orbital and cranial cavities and fossas.

	Anatomy of central nerve system.
	1. Anatomical structure of the brain.
	1. Localization and characteristics of subcortical visual centers in the brainstem.

2. Localization and characteristics of vegetative nuclei of the midbrain.

3. Localization and characteristic of cortical visual centers.

	Histology.
	1. Microscopic structure of eyeball shells.
	1. Characterize the layers of retina.

	
	2. Ontogenesis of sense organs.
	2. To name the main stages of ontogenesis of sense organs.

	Biology.
	1. Phylogenesis of organ of vision.
	1. To name the main stages of organ of vision.


Practical equipment: skull, eye of cattle, cerebrum, charts, models.


Content of topic
Additional eye structures include: extrinsic muscles of eyeball, eyebrows, eyelids, conjuctiva, lacrimal apparatus.

Extraocular Musculature 

Levator palpebrae superioris •Origin: inferior aspect of the lesser wing of sphenoid (adjacent to the common annular tendon) •Insertion: 1.medial and lateral walls of the orbit 2.superior tarsus •Action: elevates the eyelid •Blood: branches of ophthalmic artery •Nerve: oculomotor nerve (III cranial) 

Lateral rectus •Origin: 1.common annular tendon (which comes off the body and lesser wing of sphenoid) 2.margins of the optic canal •Insert: posterior to the sclerocorneal junction (each muscle inserting along its own directional axis) •Action: abducts eye •Blood: branches of ophthalmic artery •Nerve: abducens nerve (VI cranial) 

Medial rectus •Origin: 1.common annular tendon (which comes off the body and lesser wing of sphenoid) 2.margins of the optic canal •Insert: posterior to the sclerocorneal junction (each muscle inserting along its own directional axis) •Action: adducts eye •Blood: branches of ophthalmic artery •Nerve: oculomotor nerve (III cranial) 

Superior rectus •Origin: 1.common annular tendon (which comes off the body and lesser wing of sphenoid) 2.margins of the optic canal •Insert: posterior to the sclerocorneal junction (each muscle inserting along its own directional axis) •Action: 1.elevates 2.medially rotates 3.adducts the eye •Blood: branches of ophthalmic artery •Nerve: oculomotor nerve (III cranial) Superior rectus •Origin: 1.common annular tendon (which comes off the body and lesser wing of sphenoid) 2.margins of the optic canal •Insert: posterior to the sclerocorneal junction (each muscle inserting along its own directional axis) •Action: 1.elevates 2.medially rotates 3.adducts the eye •Blood: branches of ophthalmic artery •Nerve: oculomotor nerve (III cranial)

 Inferior rectus •Origin: 1.common annular tendon (which comes off the body and lesser wing of sphenoid) 2.margins of the optic canal •Insert: posterior to the sclerocorneal junction (each muscle inserting along its own directional axis) •Action: 1.depress 2.laterally rotates 3.adducts the eye •Blood: branches of ophthalmic artery •Nerve: oculomotor nerve (III cranial) Superior oblique •Origin: body of sphenoid •Insert: upper lateral quadrant of the posterior half of the sclera (via the trochlea, as a pulley) •Action: 1.depress 2.medially rotates 3.abducts the eye •Blood: branches of ophthalmic artery •Nerve: trochlear nerve (IV cranial) 

Inferior oblique •Origin: orbital surface of maxilla •Insert: lower lateral quadrant of the posterior half of the sclera (via the suspensory ligament, as a pulley) •Action: 1.elevates 2.laterally rotates 3.abducts the eye •Blood: branches of ophthalmic artery •Nerve: oculomotor nerve (III cranial) 

Extrinsic ocular muscles subdivide into recti (straight) and oblique Muscle Rotation of eyeball Cranial nerve innervation Lateral rectus Medial rectus Superior rectus Inferior rectus Inferior oblique Superior oblique Lateral Medial Superior and medial Inferior and medial Superior and lateral Inferior and lateral Abducens (VI) Oculomotor (III) - inferior branch Oculomotor (III) - superior branch Oculomotor (III) - inferior branch Oculomotor (III) - inferior branch Trochlear (IV) They originate in common annular tendom and insert into sclera and can rotate eyeball on frontal and vertical axis. As result pupilla moves up, down laterally and medially.

Superior oblique muscle psses through a pulleylike cartilagenous loop, the trochlea, before attaching to the eyeball. Levator palpebrae superioris muscle elevates upper eyelid.

Periosteum of orbit is ‘periorbita’ forming the cover of bones and passes through the optic canal into dura mater encephali. Eyeball is enveloped by vagina of eyeball (Tenon`s capsule). Adiposal body of orbit localised between vagina of eyeball and periorbita, which formes elastic pillow for eyeball.

Superior and inferior eyelids cover and protect eyeball. Front surface of eyelids is covered by skin. Posterior surface of the eyelids and anterior free surface of eyeball are covered by thin conjuctiva. Last forms superior and inferior sac of conjuctiva.

Tarsal plates, composed of dense regular connective tissue, are important in maintaining the shape of the eyelids. Yeybrows (supercilium) consist of short, sick hair positioned transversally above both eyes along the superior orbital ridges of the scull.

Lacrimal apparatus consists of lacrimal gland lying in superolateral portion of the orbit and a series of lacrimal ducts that drain the secretion into the nasal cavity. The excretory ductuli of lacrimal gland (10-15) open into conjuctival sac of upper yeylid (superior rivus). With each blink of the eyelids, tears passe medially and downward and drains into lake and two small openings, called lacrimal puncta on both sides of the lacrimal caruncle. From here, tears drains through the lacrimal canaliculus into the lacrimal sac and continious through the nasolacrimal duct to the inferior meatus of the nasal cavity.

Self-dependent work
From textbooks to get a clear idea that the organ of sight (organum visus) is a peripheral part of the visual analyzer, providing on the whole, perception of objects, forming of visualization and feelings by analysis and integration of visual irritations. Man has an eyeball (bulbus oculi) and auxiliary apparatus (organa oculi accessoria).
Note that the following belong to the auxiliary apparatus of the eye;
- connective tissue formations of eye socket: periosteum of eye socket, ophthalmic septum (septum orbitale), vagina of eyeball (vagina bulbi), muscular fasciae and fatty cellulose (body) – corpus adiposum orbitale (Tenon’s capsule).
- a motor apparatus – muscles of eyeball;
Study the extrinsic muscles responsible for moving the eyeball (mm. recti superior, inferior, medialis et lateralis and mm. obliquus superior et inferior) and pay attention to their points of attachment and function.
- protective apparatus of the eye includes: eyelids, eyebrows, cilia, conjunctiva and lacrimal apparatus.
Eyelids, palpebrae superior et inferior (Greek: blepharon) – two thin mobile folds, protecting the eye. A cartilaginous plate and the palpebral part of orbicularis oculi muscle (which is covered by loose connecting tissue and skin), serves as the base of the eyelids. Hair follicles of cilia and sebaceous glands are located on the anterior margin of the eyelids. 

Note that the lower eyelid is immobile and mobility of the upper eyelid is provided by its own muscle – m. levator palpebrae superior. An important mechano-protective role is also played by cilia (cilia) and eyebrows (supercilium), which are derivatives of hair cover.
Conjunctive tunic (conjunctiva) – is a transparent tunic of connective tissue lining the internal surface of eyelids and part of the sclera. It is divided into two parts: conjunctiva of eyelids and conjunctiva of eyeball, which together form a conjunctive sac (saccus conjunctivae). There are special and sebaceous glands in a conjunctiva.
The lacrimal apparatus of the eye (apparatus lacrimalis) consists of: lacrimal gland (glandula lacrimalis), lacrimal canaliculi (canaliculi lacrimalis), lacrimal sac (saccus lacrimalis) and nasolacrimal canal (ductus nasolacrimalis).
To find these structures on wet specimenss.

A lacrimal gland is located in the same-name fossa of the frontal bone. It produces moistening a conjunctive sac and cornea liquid (tear). Structurally, the lacrimal gland is compound alveolar-tubular and its canals (about 12) are open in the upper vault of the conjunctiva.
When the eyelids are closed, tear flows to the rivus lacrimalis – a deepening on the posterior edges of the eyelids. When the eyelids are open, tear flows down from the lateral to the medial corner of eye due to blinks. A lacrimal lake (lacus lactimales) is located in the medial corner of the eye, on the floor of which there is a lacrimal caruncle. From the lacrimal lake, the tear is sucked in through two lacrimal ductules (upper and lower) and enters the lacrimal sac. It is located in the same name fossa on the medial wall of the eye socket. Muscular fibers surround the sac as a loop and at blinking or squeezing or extension, pass the tear to the nasolacrimal canal. The nasolacrimal canal is the downward continuation of the lacrimal sac and is disposed in the same name bone canal. It drains to the anterior part of the inferior nasal meatus.
Understand that at occlusion of some part of this system of canals or hyperproduction of tears, it will flow down onto the face.
The program of independent work
	Educational tasks
	Exact items

	1. To repeat the tunics of eyeball.
	1. To name the tunics; on natural specimens of eye, to show their components and describe their function.

	2. To repeat the nucleus of eyeball.
	1. On natural specimens of eye to show the vitreous body. To study the lens structure, its capsule and ligaments.

	3. To study the structure of auxiliary apparatus of eye.
	1. On a corpse, to show the lacrimal gland; to point on a skull the nasolacrimal canal and inferior nasal meatus.

2. On a corpse, to show muscles of the eyeball and characterize them.



Make notes on all of points of independent work in notebooks; write the dictionary of anatomical terms, sketch schemes, pictures and annotate.
References:
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1. Gray's Anatomy for Students / Richard L. Drake Ph.D, A. Wayne Vogl, Adam W.M. Mitchell, - 2016, 2092 p .

2. Clinically Oriented Anatomy / by Keith L. Moore, Anne M. R. Agur, 2013 .

3. Atlas of Human Anatomy / Frank H. Netter,- 5 edition, - 2011 by Saunders, an Imprint of Elsevior Inc .

4. Materials preparation for lectures

5. Materials preparation for practical classes 

b) additional

 1. Lecture .

2. Human anatomy & physiology / Elaine N. Marieb, Katja Hoehn., San Francisco : Benjamin Cummings, 2010., 8th edition .

Questions of final control:
1. What parts does the organ of sight consist of?
2. Components of auxiliary apparatus of eye, their characterization.
3. Characteristics of lacrimal apparatus of eye.
4. Characteristics of motor apparatus of eye.
Clinical tasks

1. The patient 15 y. o. complain to a strong headache, pain in eyes, indistinctness of letters during reading, after long work on close distance. What muscle of eye defeat takes place in this case? 

A. Muscle dilating a pupil.

B. Superior oblique muscle.

C. Muscle sphincter pupil.

D. Inferior oblique muscle.

E.Orbital muscles.

2. During clinic examination of the patient in ophthalmology department the deviation of an eyeball medially, impossibility to abduct it (infringement of divergence) is revealed. What muscle is struck? 

A. Superior rectus muscle.

B. Lateral rectus muscle.

C. Medial rectus muscle.

D. Inferior oblique muscle. 



3. The 46 y. o. female patient has addressed to the ophthalmologist with complaints to visual impairment. The infringement of lens accommodation and pathology of ligament which fixed its to the capsule was observed after examination. What is a ligament?

A. Zonula ciliaris.

B. Lig. Lentis.

C. Lig. Capsularis.

D. Lig. pectinatum iridis.

E. Corpus vitreum.



4. Steadfast widening of the pupil (mydriasis) was appear after the drops with Atropinum application. What muscle does not work?

A. Sphincter muscle of.

B. Dilator muscle of pupil.

C. Ciliary muscle.

D. All rectus muscles.

E. All oblique muscles.



5. The pupillary reflex is broken in the patient. The pupils are small, the patient badly orientated in a dark premise. What muscle of an eyeball function is broken?

A. M. obliquus bulbi inferiores.

B. M. sphincter pupillae.

C. M. ciliares.

D. M. obliquus bulbi superiores.

E. M. dilatator pupillae.



6.The 60 y. o. male patient has an longsightedness because of weakening of lens’ accommodative properties and smooth muscles of vascular tunic of eye. The longsightedness demands the correction by lenses. What muscle tone was weakening with an age?

A. M. dilatator pupillae.

B. M. ciliares. 

C. M. sphincter pupillae.

D. M. obliquus bulbi superiores.

E. M. obliquus bulbi inferiores.

NEXT TOPIC: PATHWAY OF VISUAL ANALYZER
