A & P 241:  Human Anatomy and Physiology I

Gary Brady / SFCC Life Sciences / 2011
Ch 13 Notes: Spinal Cord and Spinal Nerves
SPINAL CORD STRUCTURE AND FUNCTION:

The spinal cord (and brain) have three connective tissue (CT) coverings called MENINGES:

1. Dura mater (tough mother) = the outermost layer

2. Arachnoid (spider web-like) = middle layer

3. Pia mater = innermost layer.  It is the thin transparent CT layer that ADHERES to the surface of the spinal cord and brain.

Note:  Meningitis = inflammation of the meninges.

_________________________________________________________

SPINAL NERVES:

8 cervical

12 thoracic

5 lumbar

5 sacral

1 coccygeal

= 31 pairs total

_________________________________________________________

SPINAL NERVE CONNECTIVE TISSUE

1. Endoneurium = covers a single axon (nerve fiber).

2. Perineurium = covers a bundle of nerve fibers called fascicles.

3. Epineurium = covers entire nerve, which is made up of multiple bundles of fascicles.

_________________________________________________________

BRANCHING OF SPINAL NERVES

After passing through the intervertebral foramen, spinal nerves divide into branches called rami.

Spinal Nerve Branches:

1. dorsal ramus

2. ventral ramus

3. meningeal branch

4. rami communicantes

Ventral rami (except T2-T12) form nerve networks called plexuses:

(Ventral rami of T2 - T12 nerves do NOT form plexuses.  They are called intercostal or thoracic nerves and are the nerve supply for structures in the intercostal spaces).

1. Cervical plexus = supplies the skin and muscles of the head, neck and upper shoulders.

2. Brachial plexus = nerve supply for upper extremities, and some neck and shoulder muscles.

3. Lumbar plexus = nerve supply for anterolateral abdominal wall, external genitals, and part of lower extremities.

Note:  The femoral nerve is the largest nerve in the lumbar plexus.

4. Sacral plexus = nerve supply for buttocks, perineum, and part of lower extremities.

Note:  The sciatic nerve arises in the sacral plexus and is the largest nerve in the body.

5. Ascending and descending tracts

(are white matter = myelinated)

Ascending tracts are DORSAL and convey AFFERENT information.

Descending tracts are VENTRAL and convey EFFERENT information.

(Acronymn = "DAVE", Dorsal / Afferent; Ventral / Efferent)

_________________________________________________________

SPINAL CORD LENGTH

The spinal cord begins as a connection to the medulla oblongata of the brain stem and ends at L-2 lumbar vertebra.

Cervical and lumbar enlargements are sites of origin for the cervical plexus, brachial plexus and lumbar plexus nerves.

At L-2, the spinal cord tapers to a point, which is called the CONUS MEDULLARIS.

This gives rise to the CAUDA EQUINA (horse's tail) and FILUM TERMINALE.

The spinal cord has "grooves" on the anterior and posterior sides called:

1. Anterior median fissure

and

2. Posterior median sulcus

The spinal cord has white matter on the outside and gray matter on the inside.

The gray matter (shaped like the letter "H") is divided into HORNS: Posterior, Lateral and Anterior.

The white matter is nerve tracts going to and from the brain, and are divided into COLUMNS: Posterior, Lateral and Anterior.

The central canal is an opening in the center of the spinal cord, which runs the entire length of the spinal cord and contains cerebral spinal fluid (CSF).

_________________________________________________________

SPINAL CORD CROSS SECTION

1. central canal

2. gray commissure

3. anterior, posterior and lateral gray horns

4. anterior, posterior and lateral white columns

Note:  The gray matter of the spinal cord is non-myelinated neurons that receive and convey information to the peripheral nervous system (PNS).

_________________________________________________________

SPINAL CORD FUNCTIONS

Major Fx = convey nerve impulses from the PNS TO the brain via sensory tracts and to convey nerve impulses FROM the brain to the PNS via motor tracts.

A secondary function is to serve as an integrating center for spinal reflexes (occurs in the gray matter).

Reflex = fast, predictable automatic response to changes in the environment which helps maintain homeostasis.

TYPES OF REFLEXES:

1. spinal

2. cranial

3. somatic

4. autonomic

*Note: reflexes permit VERY RAPID adjustments to homeostatic imbalance.

Reflex arc = simplest type of pathway of specific neuronal circuits that have at least one synapse.

Example:  patellar (stretch) reflex = 2 neurons (one sensory and one motor).

Withdrawl reflex = 3 neurons (one sensory, one association, and one motor).

_________________________________________________________

COMPONENTS OF A REFLEX ARC

1. receptor

2. sensory neuron

3. integrating center

4. motor neuron

5. effector (eg. muscle or gland)

Note: reflexes can be used to diagnose disorder of the nervous system, or to locate injured tissue.  If the reflex is abnormal or absent, the damage may be along that particular conduction pathway.

Nerve fibers in the Peripheral Nervous System (PNS) have a neurolemma and are capable of regeneration after being injured.

Central Nervous System (CNS) neurons lack a neurolemma and are incapable of regenerating.

Injury to the brain and spinal cord has permanent effects because neurons in the CNS are not able to repair themselves.

_________________________________________________________

DERMATOMES

1. ALL spinal nerves, except C1, innervate SPECIFIC segments of skin called dermatomes.

2. The entire skin of the body is supplied by spinal nerves that carry somatic sensory nerve impulses into the spinal cord.

3. Doctors can diagnose where a spinal cord or nerve injury is by which dermatome is NOT receiving innnervation.

_________________________________________________________

SPINAL CORD INJURIES

Paralysis = loss of voluntary motor function

Types:

1. monoplegia

2. diplegia

3. paraplegia

4. hemiplegia

5. quadraplegia

_________________________________________________________

Neuritis = inflammation of one or more nerves

Sciatica = neuritis of the sciatic nerve.  (A herniated intervertebral disc is the most common cause of sciatica).

Shingles = acute infection of peripheral nerves, caused by herpes zoster virus.  The virus migrates down peripheral nerves causing pain, skin discoloration, and a  characteristic line of skin blisters.

Poliomyelitis (polio) = viral infection that causes weakness and loss of reflexes.  Paralysis occurs when the polio virus destroys motor neuron bodies.

_________________________________________________________

END OF CHAPTER 13 NOTES

