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Spinal Cord

I) Announcements

A) Information on website http://www.ttuhsc.edu/pharm/neuro/
i) Glossary of terms giving formal definitions to help with terminology

ii) Atlas contains same slides as found in the neuro lab

(1) Shows level of section on cartoon of spinal cord

(2) Slides can be clicked on to outline and label structures

iii) Our atlas is copyrighted and so can not be put on the web

B) Tests will include images from a number of different sources

C) Other atlases will be available in the laboratory and should be browsed as test material will come from them

II) Introduction

A) First week of course is structure oriented

B) Some function will be introduced

C) During this lecture, things will be pointed out that we are not specifically told in the objectives that we should know but it will help us to organize material in our mind

D) Determine the best way for you to learn to do well in this class

E) Some things in class will not come through well in scribes, particularly when we get to lesions

III) Spinal Cord

A) By the end of this week you should be able to tell where a cross section is from and describe the major features of it

B) A key thing in understanding the function of CNS is to understand the distribution and the morphological whereabouts of 3 major tracts of the CNS that run the entire length of the CNS

i) These three tracts run separately and converge on the thalamus

ii) Are key to understanding and diagnosing pathology of the CNS

(1) Corticospinal tract

(a) Descending

(b) Runs from motor cortex (cortico) in the cerebrum to various levels in the cord (spinal)

(c) Associated with voluntary motor function

(d) These neurons can travel from the cortex all the way down to the sacral spinal cord but some obviously will end in brainstem for control over speech, eye movements, etc.

(2) Dorsal columns

(a) Sensory system

(b) Proprioception

(c) Two-point discrimination

(3) Spinothalamic

(a) Pain

(b) Temperature

C) Sensory neurons

i) Some have cell bodies in the dorsal root ganglia 

ii) The peripheral process of that neuron can begin in the big toe, come up to the spinal cord and go all the way up to the medulla so the neuron can be 6 feet long

iii) Interruption anywhere in the system (i.e. vascular insult) can result in a deficit in that sensory pathway

D) Divisions

i) Based on segments learned in gross anatomy for the vertebrae

(1) Cervical

(2) Thoracic

(3) Lumbar

(4) Sacral

ii) Can be distinguished by their cross-sectional appearance

E) Intact spinal cords

i) Need to identify key features from external morphology

(1) Ventral vs Dorsal aspect

(a) Ventral aspect

(i) Large anterior median fissure

1. Runs length of cord

2. Anterior spinal artery associated with the fissure

a. Originates from two vertebral arteries

(2) Meninges

(a) Dura mater

(b) Arachnoid mater

(c) Pia mater

(3) Ventral roots

(a) Will join with dorsal roots to form a nerve

(b) Start out as discrete rootlets all along the cord

(4) Identify denticulate ligaments that anchor the spinal cord to the dura mater

ii) Spinal cord does not occupy the entire vertebral canal

(1) CNS does not grow as much after birth as the rest of the body does

(a) At birth the spinal cord is about the same length as the vertebral canal

(b) As we age the spinal cord doesn’t grow

(c) The brain is largely formed, not very well connected, at birth

(2) Filum terminale, an extension of the meninges, anchors spinal cord to the sacral vertebrae

(3) Clinical application

(a) If you suspected someone might have meningitis and you wanted to look at the CSF where would you do a puncture?  Around L3 or L4 because the spinal cord has ended and you’re not likely to puncture one of the rootlets

F) Cross-sectional morphology

i) Major divisions can be distinguished

ii) Can’t identify specifically L2 or L3, etc.

iii) Ratio of gray matter/white matter

(1) As you ascend from the sacral level to the cervical level, you go from more gray matter to more white matter as you add more sensory information

(2) At sacral level there is not much white matter left

iv) Sacral cord

[image: image1.png]



(1) Identify

(a) Dorsal rootlets

(b) Ventral rootlets

(c) Dorsal columns (Posterior funiculus)

(i) Sensory

(ii) Consists entirely of fasciculus gracilis

1. Accumulation of sensory axons below the mid-thoracic level of the cord

v) Lumbar cord

(1) Identify

(a) Fasciculus gracilis

(b) Larger ventral gray area due to motor fibers to innervate lower limb

(c) Dorsal columns

(i) Fasciculus gracilis

vi) Thoracic cord
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(1) Identify

(a) More white matter

(b) Little gray matter in ventral aspect of cord

(i) Area where neurons exit the spinal cord

(ii) Location of cell bodies of motor neurons for muscle innervation

1. A lot of muscles are innervated in thoracic area

a. Anterior abdominal wall

b. Intercostal muscles

c. Little gray matter in this area due to the relatively small amounts of innervation for these areas in comparison to the limbs

(c) Two distinguishing features

(i) Outflow of sympathetic nervous system from T1 to L2

1. Intermediolateral cell column in thoracic level of spinal cord is headquarters of these preganglionic sympathetic neurons

2. Distributed from sympathetic chain into head via vasculature

3. Distributed by splanchnic nerves into the abdomen

(ii) Nucleus dorsalis is a relay nucleus for information going to the cerebellum

(d) Fasciculus gracilis

(e) Fasciculus cuneatus (wedge shaped fasciculus)

vii) Cervical cord

(1) Cervical and lumbosacral enlargements can be clearly seen

(a) Wider due to accumulation of anterior horn cells in ventral gray matter
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(2) Identify

(a) More white matter

(b) Fasciculus gracilis

(c) Fasciculus cuneatus

(i) Entirely sensory

(d) Dorsolateral sulcus where dorsal root enters

(e) Posterior funiculus lies between the two dorsal roots

(f) Lateral funiculus lies between dorsal and ventral roots

(g) Anterior funiculus lies between two ventral roots

(h) Ventral white commissure where fibers cross coming from anterolateral system

(3) Class experiment

(a) When a student is asked to stand up and close her eyes she doesn’t fall over due to proprioception (ability to tell where you are in space) and she can tell what coin she’s holding. If this dorsal column system is lost, i.e. from degeneration due to disease processes, she could no longer tell the difference between a pencil and a quarter. Important for recognition of things based on tactile sensory input.

(4) Corticospinal system

(a) Lies in lateral funiculus

(b) Descending information

(c) In the cord, information from the corticospinal system is coming from the contralateral cortex, that is, it has already crossed over. Sensory information from dorsal columns is still on the ipsilateral side.

(5) Spinothalamic system (Anterolateral system)

(a) Crosses over to other side of the cord as soon as it comes in and then ascends all the way up to the thalamus

(b) If we have a hemisection of the cord there will be sensory loss on both sides of the body

G) Images of anterior horn cells (alpha motor neurons) were unavailable.

H) Reflex arc

i) Functions without any input from higher levels of CNS so even with a complete transection at the thoracic level, you can still elicit reflexes because there is a lot of organization in the spinal cord itself

I) Somatotopic localization of fibers

i) Organization of fibers as they accumulate within the spinal cord

ii) Important in discussion of lesions that grow in the spinal cord

J) Side note

i) Board exam will include questions relating to peripheral nervous system. These will not be included in this course. Someone from anatomy will come in to review us.

ii) Keep terminology straight

(a) Dorsal roots (sensory) join with ventral roots (motor) to form spinal nerves. Once outside the vertebral canal you get dorsal and ventral rami.

Brain Stem Part 1

***Note: The majority of this lecture consisted of pointing out things on images. I did the best that I could.

I) Introduction

A) Rostrally the spinal cord ends at the foramen magnum

B) Brainstem consists of the medulla, the pons, and the midbrain

i) Defined by external definition of pons

ii) Typically damaged in motor vehicle accidents

(1) A human brain, if taken out and placed on a table, would sink under its own weight

(2) It is extremely prone to damage by shearing

iii) Be able to identify borders of pons, brain, and medulla

C) Identify 

i) Fourth ventricle

(1) Forms roof of pons

(2) Forms rostral half of medulla

ii) Cerebral aqueduct

(1) Limited to midbrain

(2) Runs between roof and floor of midbrain

iii) Third ventricle

iv) Posterior commissure

v) Diencephalon

vi) Mesencephalon

vii) Cerebellum (“little brain”)

(1) Contains most of the neurons of the CNS

viii) Crossover point of corticospinal fibers

(1) Exteriorized in a uniform manner on ventral surface of medulla on medullary pyramids

(2) Crossover right at junction of spinal cord and medulla

(a) Injury results in motor deficit on contralateral side of body, whereas, once inside the spinal cord, injury would result in deficit on the ipsilateral side

(3) Pyramidal decussation

(a) Ventral dividing line between the medulla and the spinal cord

ix) Pons (“bridge”)

(1) Bridging fibers of pons form middle cerebellar peduncle

x) Cranial nerves

(1) Biggest one exiting from ventral surface of pons is the trigeminal nerve

xi) Mamillary bodies forming caudal edge of the diencephalon

xii) Optic chiasm

xiii) Infundibular stalk which connects hypothalamus to pituitary which sits in the sphenoid fossa in the sphenoid bone

