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Anatomy & Physiology
Chapter 15 – The Special Senses

I.  Overview

A.  Sensory Perception

B.  The Eye & Vision
C.  The Ear:  Hearing & Equilibrium
II.  Sensory Perception
A.  _____ organs are extensions of the nervous system that respond to changes in the environment & transmit nerve impulses to the CNS

B.  In order to perceive a sensation, the following are necessary:

1.  A __________ (chemical, mechanical, or light) to initiate a nervous system response

2.   A _________ (sensory neuron dendrites or epithelial cell) must convert the stimulus to a nerve impulse

3.  __________ of the nerve impulse from the receptor to the brain, via sensory (ascending) tracts in the SC

4.  ___________ of the perception in the cerebral cortex, after passing through nuclei in the medulla, pons, & thalamus

C.  Body _________ can be classified as general or special

1.  __________ senses are found throughout the body and include those for touch, pressure, stretch, temperature, and pain

a. ____________ corpuscles – touch receptors

b. ____________ corpuscles – deep pressure receptors

c. ________________ – stretch receptors in joints and muscles

d. ________ receptors – in skin and internal organs
2.  ___________ senses are localized in receptor organs that have neural pathways to the brain, and include taste, smell, sight, hearing, & balance
III. ___________ Sense (sense of sight)

A.  The ______ system consists of the eye and its accessory structures

B.  ____________ structures of the eye either protect the eyeball or enable eye movement and consist of the following
1.  _______ of the skull surrounds the eye and includes the frontal, lacrimal, ethmoid, zygomatic, sphenoid, & palatine bones

2.  ___________, beneath which are the obicularis oculi muscles
3.  Eyelids & eyelashes

a.  Eyelids (___________) are composed of thin skin, CT, and attached muscles 

1)  The corners of the eyelids are the medial & lateral ______
2)  The lacrimal ____________, containing sebaceous & sudoriferous glands, is found in the medial canthus

3)  ___________ - thin, mucus secreting epithelium that lines the interior eyelid and exposed eyeball surface.  ______________ is an inflammation of the conjunctiva.

b.  Eyelashes have sebaceous _________ at the base of the hair follicles; infection of these glands causes a _____

4.  Lacrimal __________ includes the lacrimal gland, sac, & duct

a.  Lacrimal ______ secrete lacrimal fluid (tears) and are found in the superolateral orbit
b.  Tears drain into two small openings (lacrimal _______), through the lacrimal _____________, into the lactimal ___, to the _________________ duct, to the nasal cavity
5.  Extrinsic Eye __________ control eye movement and include:

a.  Superior rectus (CN III) rotates eye _________ & medially

b.  Inferior rectus (CN III) rotates eye _________ & medially
c.  Medial rectus (CN III) rotates eye ___________
d.  Lateral rectus (CN VI) rotates eye ___________
e.  Superior oblique (CN IV) rotates eye _________ & laterally
f.  Inferior oblique (CN III) rotates eye __________ & laterally
C.  ________ Structure - consists of 3 basic layers:  the fibrous tunic, vascular tunic, & internal (sensory) tunic, and internal chambers
1.  __________ tunic – tough outermost eyeball layer, consists of

a.  _________ - white of the eye composed of collagen & elastic fibers; _________ nerve exits from sclera at back of eye.

b.  _______ - convex, clear part of sclera on the anterior eyeball.
Corneal transplants & Lasix surgery may be performed.
c.  _________ – junction between the sclera & cornea; contains epithelial stem cells that renew the cornea.
2.  ___________ tunic - consists of the choroid, ciliary body, & iris

a.  _________ - thin, dark vascular layer that lines the posterior 5/6th of the internal sclera; its blood vessels nourish the tunics

b.  _________ body thick, anterior portion that forms an internal muscular ring toward the front of the eyeball; consists of:

1)  Ciliary _________, smooth muscle fibers, controlled by CN III & parasympathetic nerves

2)  Suspensory ___________ connect ciliary muscles to the 

c.  ______ - a thick, clear layer of protein fibers, which controls eye focus (accomodation) via contraction & relaxation of ciliary muscles.  

1) ___________ is the loss of lens elasticity & accomodation.

2) _____________ are a clouding of the lens.

d.  _______ - colored, anterior part of the vascular tunic, continuous with the choroid; consists of circular and radial smooth muscle fibers that regulate the amount of light in through the

e.  ________ - an opening in the center of the iris

3.  Sensory tunic (_______) - innermost eye layer; consists of an outer pigmented layer and inner ________ layer that contains
a.  _____ - photoreceptor cells on the peripheral posterior retina; respond to dim light for black & white vision

b.  ________ - photoreceptor cells that provide color vision & surround a central depression called the fovea centralis
c.  Rods & cones send impulses to _____ neurons, to _________ neurons that leave the eye as the _________ nerve (CN II), which goes to the optic _______, to the optic _______, to the __________, to the white matter optic radiation, to the visual cortex in the ______________ lobe

d.  The optic _______, found where the optic nerve exits, has no photoreceptors, thus is a ________ spot.

e.  The macula ____, near the optic disk, contains mostly cones and a pit called the fovea __________, which has only cones.

f.  The _______________ retinae is the posterior margin of the ciliary body, where the retina’s neural layer ends.

4.  Cavities & __________ of the Eyeball – the interior eye is separated by the lens into posterior & anterior cavities:

a.  _________ segment is filled with a gel-like _______ humor 
b.  __________ segment is filled with watery ________ humor secreted by ciliary body epithelium; excess drains through the canal of __________; excess fluid causes ___________.  The anterior cavity is further divided into:

1)  ____________ chamber - between the cornea & iris

2)  ____________ chamber - between the iris & lens

IV. Sense of Hearing & Balance - ______

A.  Structures of the outer, middle, & inner ear are involved in ________.  The inner ear also has structures for sense of _______ (equilibrium)

B.  __________ (external) ear consists of the:

1.  Auricle (________) composed of elastic cartilage & skin

2.  External auditory _______ - a fleshy tube within the external auditory meatus of the skull, that ends with the

3.  Tympanic membrane (_________), a thin epithelial partition between the EAC and the middle ear tympanic cavity.  Excess external or internal pressure can cause a _________ eardrum.

C.  ___________ ear

1.  Tympanic ________ - air-filled cavity in the petrous portion of the temporal bone

2.  Posterior wall has an recessed area called the mastoid _______ that leads to the mastoid air cells

3.  Anterior wall has an opening called the _________ (auditory or pharyngotympanic) tube (meatus) that leads to the nasopharynx

4.  Medial wall has a bony partition with the ______ and ________ window that separates the middle ear from the inner ear

5.  Three auditory ________ extend from the tympanic membrane to the vestibular window

a.  ________ (hammer) - articulates with tympanic membrane

b.  _______ (anvil) - articulates with malleus & stapes

c.  ________ (stirrup) - articulates with incus & oval window

6. _______ media is an inflammation of the middle ear, which can sometimes be alleviated by a _____________, in which tubes are inserted into the eardrum to drain excess fluid

D.  Inner Ear - the __________, consists of an outer _____ labyrinth that surrounds and protects the inner _______________ labyrinth.  

1.  ___________ fluid circulates between the bony & membranous labyrinths

2.  ____________ circulates within the membranous labyrinth

3.  Both fluids conduct _______ involved in hearing & equilibrium

4.  The _____ labyrinth is divided into 3 main areas; the vestibule, semicircular canals, and cochlea

5.  _________ - central part of the bony labyrinth; controls balance & equilibrium and contains the: 

a.  Vestibular (_____) window, into which the stapes fits,

b.  Cochlear (_______) window where vestibule & cochlea join

c.  The membranous labyrinth within consists of 2 connected _____, the

1)  ________ - larger sac, in the upper back of the vestibule,

2)  __________ - smaller sac

6. __________ (sensory organs) in both sacs contain:

a. Epithelial __________ cells 

b. Receptor _____ cells are embedded in an overlying otolithic ______________ containing calcium carbonate ________; together they sense equilibrium and linear acceleration and send impulses to

c. The ________ nerve, which joins the cochlear nerve to form the vestibulocochlear nerve (CN ____)

7. _____________ canals - 3 bony canals posterior to the vestibule and positioned at right angles to each other.  The _________ labyrinth contains the

a.  Semicircular ________, each of which has a 

b.  Membranous __________ at one end and connects with the utricle and houses the ________ ampullaris, which contains:
1) _____________ cells
2) Receptor _______ cells embedded in a gel-like ________; these sense head __________ and send impulses to the vestibular nerve

8. _________ (snail shell) - coiled 2½ times around bone, contains 3 chambers

a.  Upper scala ______ begins at the vestibular window, extends to the end (apex) of the cochlea, and contains perilymph fluid

b.  Lower scala _______ begins at the apex, ends at the cochlear window (secondary tympanic membrane), also contains perilymph

c.  Both scalas are separated except at the cochlear _______, where they join

d.  Between the scalas is the cochlear _______ (scala media), a triangular middle chamber that ends where the scalas join; it contains the

1)  _____________ membrane - roof of the duct

2)  _____________ membrane - floor of duct

3)  _____________ fluid

4)  Organ of _________ (spiral organ) - sound receptors that transform mechanical vibrations into nerve impulses are found in the basilar membrane here

a)  The epithelium consists of supporting cells & ___ cells
b)  The base of the hair cells are anchored in the _______ membrane and their tips embedded in the gelatinous _____________ membrane
c)  Sound induces __________ movement, which causes the hair cells in the tectorial membrane to bend, exciting sensory cells, which release neurotransmitter to the ____________ nerve
9. Cochlear sensory neurons in the ___________________ nerve (CN VIII) send impulses to the _________, to the inferior ______, to the __________, to the _______ cortex, where the impulses are perceived as sound

