Spinal Cord
Anatomy of the Spinal Cord


Spinal Cord: a continuation of the brain


Association and communication center



Plays major role in spinal reflex activity and provides neural pathways to

and from higher nervous centers



Is cushioned and protected by meninges like the brain


Dura mater and arachnoid mater extend to the level of S2


Conus Medullaris: the area where the spinal cord terminates



Filum Terminale: fibrous extension of the pia mater


Attaches to the posterior coccyx

Denticulate Ligaments: secure the spinal cord to the wall of the vertebral column

Lumbar tap: withdrawl of spinal fluid


Usually done below L3

Saddle block: commonly called a spinal block


Used as anesthesia during child birth



Done between L3 and L5

Number of spinal nerves: 31 spinal nerve pairs


Serve the body at their approximate level of emergence

Cauda Equina: extension of the spinal nerves past the conus medullaris
Gray Matter: shaped like a butterfly or the letter H


Posterior (dorsal) horns: posterior projections of the gray matter

Anterior (ventral) horns: anterior projections of the gray matter


Mainly contains cell bodies of motor neurons of the somatic nervous

system


Lateral horn: lateral outpocketing of gray matter on each side of the spinal cord


Contains the cell bodies of motor neurons of the autonomic nervous

system

Gray Commissure: the central area of gray matter connecting the two vertical

regions


Surrounds the central canal

Central Canal: contains the cerebrospinal fluid found in the spinal cord

Dorsal Root: area where interneurons and sensory fibers enter the spinal cord

Dorsal Root Ganglion: the cell bodies of the fibers that enter the dorsal root

Ventral Root: area where the motor neuron axons leave the spinal cord to enter an

adjacent spinal nerve



Spinal Nerves: formed from the fusion of the dorsal and ventral roots
White Matter: composed of myelinated fibers

Anterior Median Fissure: the more open anterior fissure

Posterior Median Sulcus: posterior and shallow

Posterior Median Septum: deep to the posterior median sulcus and filled with

neuroglia

Three Regions of the White Columns



1. Posterior Funiculi


2. Lateral Funiculi


3. Anterior Funiculi
Each funiculi contains a number of fiber tracts made up of axons with the same origin, terminus and function



Paraplegia/Quadraplegia: caused by transection of the spinal cord


Both motor and sensory functions are lost in the area controlled by the

affected area of the spinal cord damage


Paralysis of the legs only: paraplegia


Paralysis of all 4 limbs: quadraplegia

Spinal Nerves and Nerve Plexuses


Mixed Nerves: all spinal nerves are mixed because the ventral roots contain

myelinated axons of motor neurons and the dorsal roots carry sensory fibers entering the spinal cord

Dorsal & Ventral Rami: the division of the nerves after they come out of the

spinal cord


Contains both motor and sensory fibers


Dorsal: serve skin and posterior body trunk at their level of emergence



Ventral: serve intercostal spaces, skin and muscles of the anterior and

lateral trunk


Plexuses: the ventral rami of the all the spinal nerves


Form a complex network of nerves



Excludes the intercostals nerves



Serve motor and sensory needs of muscles and skin of limbs



4 major plexuses: cervical, brachial, lumber, and sacral
Cervical Plexus and the Neck

Cervical Plexus: arises as C1-C5


Supplies muscles of the shoulder and neck

Phrenic Nerve: major motor branch of the cervical plexus


Arises from C3-C4 plus some fibers from C5



Passes into the thoracic cavity in front of the first rib to innervate the

diaphragm



Primary danger of a broken neck is severing the phrenic nerve which leads

to paralysis of the diaphragm and cessation of breathing
Brachial Plexus and the Upper Limb


Brachial Plexus: arises from C5-C9 and T1


Is subdivided into 5 peripheral nerves

Axillary Nerve: serves the muscles and skin of the shoulder


Has most limited distribution

Radial Nerve: supples all the extensor muscles of the arm, forearm and hand and

the skin along its course

Median Nerve: supplies most of the flexor muscles in the forearm and several

muscles in the hand and the skin of the lateral surface of the palm
Musculocutaneous Nerve: supplies the arm muscles that flex the forearm and the

skin of the lateral surface of the forearm
Ulnar Nerve: supplies some muscles of the medial aspect of the forearm and all

intrinsic muscles of the hand not served by the median nerve

Supplies the skin of the medial third of the hand, anterior and posterior
Injuries to the Brachial Plexus: causes weakness or paralysis of the entire upper

limb


Occur most often in people who play contact sports
Lumbosacral Plexus and the Lower Limb


Lumbosacral Plexus: serves the pelvic region of the trunk and lower limbs


Divided into 2 plexuses: lumbar and sacral



Interweave significantly 



Many fibers of the lumber plexus contribute to the sacral plexus



Lumbar Plexus: serve the lower abdominopelvic region and the anterior thigh

Femoral Nerve: largest nerve of the lumbar plexus


Serves the anterior thigh muscles



Supplies the skin of the anteromedial surface of the entire lower limb 

Sacral Plexus: supplies buttock, posterior surface of the thigh, and all sensory and

motor fibers of the leg and foot

Sciatic Nerve: major nerve of this plexus


Largest nerve in the body



Travels down the posterior thigh and serves the flexor muscles and skin


2 Branches




Common Fibular Nerve




Tibial Nerve



Both supply the leg muscles and skin

Sciatica: caused by injury to part of the sciatic nerve by, most commonly, falls,

pregnancy or disc herniation


Characterized by stabbing pain radiating over the course of the nerve


The affected area is nearly useless


Footdrop: a condition caused by sciatica where the leg cannot be flexed and the

foot drops into plantar flexion
The Autonomic Nervous System


A subdivision of the PNS that regulates body activities that are not under

conscious control



Composed of a special group of motor neurons

Serves cardiac muscle, smooth muscle, and internal glands

2 Major Functional Subdivisions of the ANS:
Parasympathetic Division

Sympathetic Division
Autonomic Functioning


Most body organs served by the ANS get fibers from the sympathetic and

parasympathetic divisions

When both divisions serve an organ, they have antagonistic effects because their

postganglionic axons release different neurotransmitters


Cholinergic Fibers: parasympathetic fibers that release acetylcholine

Adrenergic Fibers: sympathetic fibers that release norepinephrine
The preganglionic fibers of both divisions release acetylcholine

The parasympathetic division is often called the housekeeping division because it

maintains the visceral organs in a state most suitable for normal function and

internal homeostasis (Ex: digestion and elimination)

Activation of the sympathetic division is referred to the fight or flight response because it

readies the body to cope with situations that threaten homeostasis

Under activation of the sympathetic division, the following occurs:


Increase in heart rate

Increase in blood pressure


Dilation of the bronchioles of the lungs

Increase in blood sugar
With increase in age, sympathetic nervous system becomes less efficient

Causes slow vasoconstriction of blood vessels

Orthostatic Hypotension



Mainly affects the elderly



Sympathetic nervous system cannot react quickly enough to counteract

gravity by activating fibers to cause vasoconstriction



Blood pools in the feet when vasoconstriction does not occur quick

enough



Can be prevented with slower movements which gives the sympathetic

nerves system time to react

