Exercise 19

The Spinal Cord and Spinal Nerves

Answers to Pre-Lab Quiz (pp. 307–308)

1.
a, conus medularis

2.
c, 31

3.
gray

4.
false

5.
sensory

  6.
true

  7.
c, plexuses

  8.
a, brachial

  9.
false

10.
common fibular

Answers to Activity Questions

Activity 2: Identifying Spinal Cord Tracts (p. 311)

Labels for Figure 19.3

Left (top to bottom) - Ascending Tracts

Dorsal columns



Fasciculus gracilis

Dorsal columns



Fasciculus cuneatus

Dorsal spinocerebellar tract

Ventral spinocerebellar tract

Lateral spinothalamic tract

Ventral spinothalamic tract

Right (top to bottom) - Descending Tracts

Lateral reticulospinal tract

Lateral corticospinal tract

Rubrospinal tract

Medial reticulospinal tract

Ventral corticospinal tract

Vestibulospinal tract

Tectospinal tract

Dorsal columns - joint, muscle position sense, fine touch localization



Fasciculus gracilis - lower trunk and limbs



Fasciculus cuneatus - neck, upper trunk and limbs

Dorsal spinocerebellar - proprioception

Ventral spinocerebellar - proprioceptiony

Lateral spinothalamic - pain and temperature

Ventral spinothalamic - pressure and crude touch

Lateral corticospinal - cross in medulla, stimuli to skeletal muscles (pyramidal)

Ventral corticospinal - cross at level of synapse, stimuli to skeletal muscles (pyramidal)

Rubrospinal - some upper limb movement

Tectospinal - mediate head movements toward visual targets

Vestibulospinal - posture and balance

Medial reticulospinal - muscle tone and visceral motor functions

Lateral reticulospinal - muscle tone and visceral motor functions

Dissection: Spinal Cord (pp. 311–312)

1.
The third meninx is the pia mater, which adheres closely to the surface of the brain and spinal cord.

2.
The dorsal horns are more tapered than the ventral horns.

3.
The central canal is more oval than circular. It is lined with ependymal cells. Students may observe that the dorsal medial sulcus touches the dorsal gray commissure (gray matter) of the spinal cord. Neuron cell bodies can be seen in the ventral horn of the spinal cord. The large neurons are motor neurons; others are interneurons.

Answer to Group Challenge: Fix the Sequence (p. 318)

Student answers may vary because there may be more than one way to correct a sequence.

1.
cervical plexus, phrenic nerve, diaphragm all correct

2.
brachial plexus, ulnar nerve, palmaris longus Change palmaris longus to any of the following: flexor carpi ulnaris, flexor digitorium profundus, or an intrinsic hand muscle. Or change ulnar nerve to median nerve.

3.
brachial plexus, radial nerve, triceps brachii all correct

4.
cervical plexus, axillary nerve, deltoid Change cervical plexus to brachial plexus.

5.
lumbar plexus, femoral nerve, gracilis Change gracilis to sartorius, pectineus, iliacus, or any of the quadriceps muscles. Or change femoral nerve to obturator nerve.

6.
lumbar plexus, sciatic nerve, common fibular nerve, tibialis anterior Change lumbar plexus to sacral plexus.

7.
sacral plexus, superior gluteal nerve, gluteus maximus Change gluteus maximus to gluteus medius, gluteus minimus, or tensor fasciae latae. Or change superior gluteal nerve to inferior gluteal nerve.

Review Sheet

Exercise 19

Name 

Lab Time/Date 

The Spinal Cord and Spinal Nerves

Anatomy of the Spinal Cord

1.
Match each anatomical term in the key to the descriptions given below.

Key: a.  cauda equina    b.  conus medullaris   c.  filum terminale   d.  foramen magnum

        c.   filum terminale
  d.   foramen magnum

 d        
 1. most superior boundary of the spinal cord

 c        
 2. meningeal extension beyond the spinal cord terminus

 b        
 3. spinal cord terminus

 a        
 4. collection of spinal nerves traveling in the vertebral canal below the 
                   terminus of the spinal cord

2.
Match the key letters on the diagram with the following terms.

 k         1. arachnoid mater

 a         2. central canal

 c         3. dorsal horn

 h         4.  dorsal ramus of 

       spinal nerve

 g         5. dorsal root 
      ganglion
 n         6.  dorsal root of 

       spinal nerve
 j         7. dura mater
 o         8. gray commissure
 d         9. lateral horn
 l         10. pia mater
 f         11. spinal nerve
 m         12. ventral horn
 i         13.  ventral ramus 

        of spinal nerve
 e         14.  ventral root of 
                     spinal nerve
 b         15. white matter
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 3.
Choose the proper answer from the following key to respond to the descriptions relating to spinal cord anatomy. (Some terms are used more than once.)

Key:   a.  sensory    b.  motor    c.  both sensory and motor    d.  interneurons

 d              1. neuron type found 


     in dorsal horn

 b              2. neuron type found 
                             in ventral horn

 a              3. neuron type in dorsal root 
                 ganglion

 b              4. fiber type in ventral root

 a              5. fiber type in dorsal root

 c              6. fiber type in spinal nerve

 4.
Where in the vertebral column is a lumbar puncture generally done? Between L3 and L4 or L4 and L5


Why is this the site of choice? The spinal cord ends at the level of L2; thus there is little chance of damaging it below that level.



 5.
The spinal cord is enlarged in two regions, the   cervical                                        and the  lumbar                                          regions.

What is the significance of these enlargements? Nerves serving the limbs issue from these regions of the spinal cord.




 6.
How does the position of the gray and white matter differ in the spinal cord and the cerebral hemispheres?

In the spinal cord, the white matter surrounds the gray matter. In the cerebral hemisphere, there is an outer “rind” of gray matter and deep to that is white matter with a few scattered islands of gray matter.

 7.
From the key, choose the name of the tract that might be damaged when the following conditions are observed. (More than one choice may apply; some terms are used more than once.)

d, e, f
 1. uncoordinated movement

b, c
 2. lack of voluntary movement

d, e, f
 3. tremors, jerky movements

g
 4. diminished pain perception

a, h
 5. diminished sense of touch

Key:  a.
dorsal columns (fasciculus 
cuneatus and fasciculus gracilis)

b.
lateral corticospinal tract

c.
ventral corticospinal tract

d.
tectospinal tract

e.
rubrospinal tract

f.
vestibulospinal tract

g.
lateral spinothalamic tract

h.
ventral spinothalamic tract

Dissection of the Spinal Cord

 8.
Compare and contrast the meninges of the spinal cord and the brain. Both the spinal cord and the brain have three meninges: pia mater, arachnoid mater, and dura mater. In the brain the dura mater has two layers—periosteal and meningeal. The spinal cord has only the meningeal layer. In the spinal cord there exists an epidural space between the vertebral bone and the dura, but the dura of the brain is tightly adhered to the skull.

 9.
How can you distinguish between the dorsal and ventral horns?  The ventral horns are wider than the dorsal horns. The dorsal horns extend closer to the edge of the spinal cord.

Spinal Nerves and Nerve Plexuses

10.
In the human, there are 31 pairs of spinal nerves, named according to the region of the vertebral column from which they issue. The spinal nerves are named below. Indicate how they are numbered.

cervical nerves C1 – C8

sacral nerves S1 – S5

lumbar nerves L1 – L5

thoracic nerves T1 – T12

11.
The ventral rami of spinal nerves C1 through T1 and T12 through S4 take part in forming plexuses

which serve the limbs and anterior trunk
 of the body. The ventral rami of T2 through T12 run between the ribs to serve the intercostal muscles     . The dorsal rami of the spinal nerves serve the posterior body trunk             .
12.
What would happen if the following structures were damaged or transected? (Use the key choices for responses.)

Key:   a. loss of motor function   b. loss of sensory function 

  c. loss of both motor and sensory function
b             1. dorsal root of a spinal nerve
  c               3. ventral ramus of a spinal nerve

a               2. ventral root of a spinal nerve

13.
Define plexus. A complex network of joining and diverging nerves



14.
Name the major nerves that serve the following body areas.

cervical
 1. head, neck, shoulders (name plexus only)

phrenic
 2. diaphragm

sciatic
 3. posterior thigh

common fibular, tibial, sural, medial and lateral plantar
 4. leg and foot 






(name two)

median, ulnar
 5. anterior forearm muscles (name two)

radial, musculocutaneous
 6. arm muscles (name two)

lumbar
 7. abdominal wall (name plexus only)

femoral
 8. anterior thigh

ulnar
 9. medial side of the hand
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