Chapter 13
THE SPINAL CORD AND SPINAL NERVES
Chapter Synopsis
This chapter first considers the principal anatomical and functional features of the spinal cord and its coverings, the meninges, and the vertebral column.  Next, the spinal cord is discussed in terms of its functions as a conduction pathway and a reflex center.  Reflexes are explained, important reflexes are categorized according to type, and several clinically important reflexes are discussed.  The disorders of the nervous system considered are neuritis, shingles, and poliomyelitis.  Clinical applications include spinal tap (lumbar puncture), use of reflexes to assess neurological impairment, spinal cord transection and muscle function, injuries to the phrenic nerves, injuries to the nerves emerging from the brachial plexus, lumbar injuries, and sciatic nerve injury.

Chapter Outline and Objectives
INTRODUCTION
1. 	Give a general overview of the function of the spinal cord and its interactions with the brain and peripheral nerves.
SPINAL CORD ANATOMY
	Protective Structures
2. 	List the protective coverings for the spinal cord.
Vertebral Column
3. 	Review the structure of the vertebrae and associated connective tissue, and how they protect the spinal cord and spinal nerves.
Meninges
4. 	Describe the characteristics and purpose of the three layers, spaces, and attachments of the meningeal structures.
External Anatomy of the Spinal Cord
5. 	Describe the external features of the spinal cord and nerves, and discuss its relative length within the vertebral column during development.
6. 	Describe the features of the spinal nerves as they emerge from the vertebral column.
7. 	Discuss how the position of the end of the spinal cord within the vertebral column facilitates cerebrospinal fluid sampling for analysis.
Internal Anatomy of the Spinal Cord
8. 	Describe the anatomic position of gray and white matter within a cross section of the spinal cord, and their relationships with the spinal nerves and tracts leading to and from the brain.
SPINAL CORD PHYSIOLOGY
9. 	List the functions of the spinal cord.
Sensory and Motor Tracts
10. 	Describe the functions of the principal sensory and motor tracts of the spinal cord with respect to sensory receptors, brain integration, and motor operation.
11. 	Identify the designations for the tracts that transmit specific types of information along ascending and descending neural pathways of the spinal cord.
12. 	Discuss the significance of axons developing myelin sheaths at different times.
Reflexes and Reflex Arc
13. 	Define a reflex and distinguish between somatic and autonomic reflexes.
14. 	Describe the components of a reflex arc and its relationship to homeostasis.
Stretch Reflex
15. 	Explain the purpose of the stretch reflex, and then diagram the specific components of the neural circuit pathways through the spinal cord to effectors to show how the reflex operates.
Tendon Reflex
16. 	Explain the purpose of the tendon reflex, and then diagram the specific components of the neural circuit pathways through the spinal cord to effectors to show how the reflex operates.
The Flexor and Crossed Extensor Reflexes
17. 	Explain the purpose of the flexor and crossed extensor reflexes, and then diagram the specific components of the neural circuit pathways through the spinal cord to effectors to show how the reflex operates.
18. 	Explain how knowledge of reflex circuits helps interpret neurological impairment in the plantar flexion and Babinski reflex tests.
SPINAL NERVES
19. 	Discuss the naming and numbering of spinal nerves, the arrangement of spinal nerves relative to the vertebrae, and the attachment of the spinal nerves to the spinal cord.
Connective Tissue Coverings of Spinal Nerves
20. 	Describe the connective tissue coverings of the spinal cord.
Distribution of Spinal Nerves
Branches
21. 	Discuss the branching of the spinal nerves once they emerge from the vertebral column.
Plexuses
22. 	Define a plexus, then describe the spinal root origins, interconnections, and names of major nerves of the cervical, brachial, lumbar, and sacral plexuses according to their anatomic destinations.
Intercostal Nerves
23. 	Describe the spinal root origins and destinations of the intercostal nerves.
Dermatomes
24. 	Illustrate the topographic relationship between spinal nerves and the location of sensory receptors for which they transmit impulses.
25. 	Describe spinal cord injury and list the immediate and long-range effects.
DISORDERS: HOMEOSTATIC IMBALANCES
26. 	Explain the causes and symptoms of shingles, and poliomyelitis.
MEDICAL TERMINOLOGY
27. 	Define the medical terms related to the spinal cord.



