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1. Part 01

1.1 Pre-Work Slides for Spinal Cord 

[image: image1.jpg]== Pre-Work Slides for
Spinal Cord

Accompanies material for April 27th, 2022
Abby Hielscher, Ph.D.




1.2 Overview

[image: image2.jpg]- Overview

e The goal of this material is to supplement the pre-reading
content that accompanies this session
e Please note this isn’t an exhaustive review of all material, but
rather highlights content related to the location, features of and
trajectory of the 3 major tracts and provides a brief review of
the stretch reflex
* As arecommendation
> Review the content in the word document which
accompanies this session
» Note that the Learning Objectives (LOs — click on icon)
from the pre-reading are shown on the relevant slides
» Review the Sensory and Motor Systems Intro lecture and
UMN/LMN Study materials (4/25/2022)
o Anything that’s italicized is supplementary info that won’t be
tested
click on the icon




Learning Objectives (Slide Layer)

[image: image3.jpg])~ Learning Objectives

Underlined learning objectives are associated with the material
shown here.

1.

2
3.

Describe the gross anatomy, blood supply and internal
organization of the spinal cord

Describe the functions of each of the tracts

Identify and describe the position of each of the tracts in the

spinal cord
List and describe where decussation, if applicable, takes place

for each of the tracts.

Describe the course each tract takes through the central
nervous system

Describe the anatomy, pathways and functions of circuits
associated with the spinal cord reflexes

List the location(s) of UMNs and LMNs and how damage to
these presents clinically





1.3 Exercise 1 - Instructions

[image: image4.jpg])---- Exercise 1 Instructions

Review the features of the
major tracts (corticospinal,
DCML, spinothalamic)

@ Use the image to determine
where the major ascending
and descending pathways are
located in the spinal cord

@ Drag and drop the tracts and
neuronal groups to their

correct anatomical locations
in the spinal cord

Information on tracts not
tested is included here for
the sake of completeness-
please note that these won't
be tested on the exam





Notes:

1.4 Spinal Cord_Nerve Organization

[image: image5.jpg])---- Spinal Cord/Nerve Organization (Lo 3)

*Click on each pulse marker over the shapes on the image to see the
names. Try to identify these first before looking at the answer, please.

> There's a lateral horn found from T1-L2 levels. This contains pre-
ganglionic sympathetic neurons




1.5 Knowledge Check 01_Tracts_Nuclear groups

 (Drag and Drop, 10 points, unlimited attempts permitted)

[image: image6.jpg]D Knowledge Check 01 (Lo 3)

*Drag and drop the tracts and neuronal groups to their correct anatomical
locations in the spinal cord. ~ ____________ S

\
\
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Corticospinal Spinothalami Fasciculus
Tract Tract Cuneatus





	Drag Item
	Drop Target

	Ventral Horn
	Ventral Horn

	Spinothalamic Tract
	Spinothalamic tract

	Fasciculus Cuneatus
	Fasciculus Cuneatus

	Fasciculus Gracilis
	Fasciculus Gracilis

	Dorsal Horn
	Dorsal Horn

	Corticospinal

Tract
	Corticospinal Tract


	Drag and drop properties

	Return item to start point if dropped outside the correct drop target

	Snap dropped items to drop target (Snap to center)

	Allow only one item in each drop target

	Delay item drop states until interaction is submitted


Feedback when correct:

That's right! You selected the correct response.

Feedback when incorrect:

You did not select the correct response.

Correct (Slide Layer)

[image: image7.jpg]D Knowledge Check 01 (Lo 3)

*Drag and drop the tracts and neuronal groups to their correct anatomical
locations in the spinal cord. ~ ____________ S

PrncpalFibe Tacs o Spinal Cor st

N i puthys
Desegiog ity
____________ Fibers passingin ot dectons

Dorsal Horn Ventral Horn

Correct  That's right! You selected the correct response. Continue





Incorrect (Slide Layer)

[image: image8.jpg]D Knowledge Check 01 (Lo 3)

*Drag and drop the tracts and neuronal groups to their correct anatomical
locations in the spinal cord. ~ ____________ S

PrncpalFibe Tacs o Spinal Cor st

N i puthys
v Desegiog ity
____________ Fibers passingin ot dectons

Dorsal Horn Ventral Horn

Incorrect  You did not select the correct response. Continue





Try Again (Slide Layer)

[image: image9.jpg]D Knowledge Check 01 (Lo 3)

*Drag and drop the tracts and neuronal groups to their correct anatomical
locations in the spinal cord. ~ ____________ S

PrncpalFibe Tacs o Spinal Cor st

N i puthys
Desegiog ity
____________ Fibers passingin ot dectons

Dorsal Horn Ventral Horn

Incorrect  That is incorrect. Please try again. Try Again





1.6 Supplementary Info on Vestibulospinal Tracts

[image: image10.jpg]Poees

Supplementary Information on
Vestibulospinal Tracts

o Mediate postural adjustments, balance and head
movements.
o Lateral vestibulospinal tract
» Excites antigravity muscles to maintain posture and
balance
» What is an example of an antigravity muscle? Click
on the icon to find out.
« Medial vestibulospinal tract
» Innervates neck muscles to stabilize head position
during movement. Coordinates head and eye
movements as well
» No one wants their head bobbing around while
walking!
click on the icon




Antigravity (Slide Layer)

[image: image11.jpg]X

Anti-Gravity-Muscles of the Human Body

d (Postural Muscles)

Neck muscles Cervical
muscles
M. erector spinae yre—
and deep
hip muscles
Gluteus muscles

Knee extensors,
Quadriceps femoris

Hamstrings

Calf muscles,
Soleus

The Neuromuscular System: From Earth to Space Life Science
Skeletal Muscle





1.7 Major Tracts

[image: image12.jpg])---- Major Tracts (Lo 5)

*Click on the pulse marker to reveal more information, please.

Dorsal-column medial lemniscus (DCML)

* As the name implies-found in the dorsal column of the spinal
cord and carries sensory information. What information does it
contain? Answer heve°

Spinothalamic tract

* Sometimes referred to as the anterolateral system since there
are two parts-anterior and lateral parts.
» Anterior part is in the ventral column of the cord
» Lateral part is in the lateral column of the cord
o We deal with the lateral part which transmits pain and thermal
information

Corticospinal tract

e Motor tract that is responsible for voluntary movement of the
limbs




1.8 Other descending_ascending tracts

[image: image13.jpg]Descending (motor) tracts

« Lateral/medial reticulospinal and
vestibulospinal
> Function: balance, posture,
muscle tone

> Pathways: reticular or vestibular

nuclei to spinal cord
* Rubrospinal
» Function: stimulates the flexors
(biceps) and inhibits the
extensors (triceps). Helps
maintain muscle tone.
> Pathway: red nucleus of the
midbrain to the spinal cord
« Tectospinal
» Function: Orients head
movements in response to
auditory stimuli

> Pathway: tectum of the midbrain

to the spinal cord

- Other Descending & Ascending Tracts

Ascending (sensory) tracts

i« Dorsal/ventral spinocerebellar

> Function: non-conscious
proprioception from lower
limbs

> Pathway: Spinal cord to
cerebellum

« Cuneocerebellar

» Function: non-conscious
proprioception from upper
limbs

> Pathway: Fasciculus
cuneatus to the cerebellum

Remember
We won't test you on this contentl It's
here for completeness and reference
should you wish to have more info-we
all want more info, right?!





1.9 The Descending Pathways are Organized

[image: image14.jpg])---- The Descending Pathways are Organized

*Click on each pulse marker to reveal more information, please.

Rght Lot

oror

Dastal

Prodmal

« Lateral pathways o
control proximal and

distal muscles for most
voluntary movements of
arms and legs.

> Corticospinal tract @
» Rubrospinal tract

« Medial pathways @)
control axial (trunk)

muscles and are

responsible for posture

and balance

» Vestibulospinal
tracts

» Reticulospinal tracts

» Tectospinal tract




1.10 Supplementary Info on Reticulospinal Tracts

[image: image15.jpg]Supplementary Information on

§ Reticulospinal Tracts
e Functions
» Regulate the sensitivity of flexor muscles so that only
noxious stimuli elicit the responses.

o Think about withdrawing a limb in response to
painful stimuli-your limb must flex in order to do
so.

o Damage to the reticulospinal tract can thus
cause non-painful stimuli, like a touch from a
feather, to elicit a flexor/withdrawal reflex.

o Plays a role in initiating locomotor circuits in the
spinal cord

e There are pontine and medullary reticulospinal tracts,
named according to their location in the brainstem




2. Part 02

2.1 Exercise 2 - Instructions

[image: image16.jpg])---- Exercise 2 Instructions

Answer "correct” or
"incorrect” to the ten
statements of the
following three
knowledge checks about
dorsal column-medial
lemniscus, spinothalamic
tract, and corticospinal
tract.





2.2 Knowledge Check 02_ Dorsal Column-Medial Lemniscus

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image17.jpg]D Knowledge Check 02 (Lo 4,5)

Which of the ten features below are associated with the

dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

1. Cell bodies of first-order neurons are located in the
dorsal root ganglion.

@ Correct

Incorrect




	Correct
	Choice

	X
	Correct

	 
	Incorrect 


Feedback when correct:

The cell bodies of the first order neurons of the DCML are located in the dorsal root ganglion. Recall that these are located in the intervertebral foramen of the vertebral column. 

Feedback when incorrect:

The cell bodies of the first order neurons of the DCML are located in the dorsal root ganglion. Recall that these are located in the intervertebral foramen of the vertebral column. 

Notes:

Good job! (Slide Layer)

[image: image18.jpg]D Knowledge Check 02 (Lo 4,5)

Which of the ten features below are associated with the

dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

1. Cell bodies of first-order neurons are located in the
dorsal root ganglion.

Good job!

The cell bodies of the first order neurons of the
DCML are located in the dorsal root ganglion.

Recall that these are located in the
intervertebral foramen of the vertebral column.

Continue





Sorry! (Slide Layer)

[image: image19.jpg]D Knowledge Check 02 (Lo 4,5)

Which of the ten features below are associated with the

dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

1. Cell bodies of first-order neurons are located in the
dorsal root ganglion.

Sorry!

The cell bodies of the first order neurons of the
DCML are located in the dorsal root ganglion.

Recall that these are located in the
intervertebral foramen of the vertebral column.

Continue





2.3 Knowledge Check 02.02

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image20.jpg]D Knowledge Check 02

Which of the ten features below are associated with the
dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

2. Fasciculus cuneatus carries sensory info from the lower
limbs .

Correct

@ Incorrect




	Correct
	Choice

	 
	Correct

	X
	Incorrect 


Feedback when correct:

The fasciculus cuneatus carries sensory information for the upper limbs. The fasciculus gracilis carries sensory information for the lower limb.

Feedback when incorrect:

The fasciculus cuneatus carries sensory information for the upper limbs. The fasciculus gracilis carries sensory information for the lower limb.

Good job! (Slide Layer)

[image: image21.jpg]D Knowledge Check 02

Which of the ten features below are associated with the

dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

2. Fasciculus cuneatus carries sensory info from the lower
limbs .

N Good job!

The fasciculus cuneatus carries sensory
information for the upper limbs. The fasciculus
gracilis carries sensory information for the
lower limb.

Continue




Sorry! (Slide Layer)

[image: image22.jpg]D Knowledge Check 02

Which of the ten features below are associated with the
dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

2. Fasciculus cuneatus carries sensory info from the lower
limbs .

Sorry!

The fasciculus cuneatus carries sensory
information for the upper limbs. The fasciculus

gracilis carries sensory information for the lower
limb.

Continue





2.4 Knowledge Check 02.03

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image23.jpg]D Knowledge Check 02

Which of the ten features below are associated with the

dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

3. Carries information related to touch, vibration and
conscious proprioception.

@ Correct

Incorrect




	Correct
	Choice

	X
	Correct

	 
	Incorrect 


Feedback when correct:

The DCML carries information related to touch, vibration, pressure and conscious proprioception-the knowledge of where your limb is in space.

Feedback when incorrect:

The DCML carries information related to touch, vibration, pressure and conscious proprioception-the knowledge of where your limb is in space.

Good job! (Slide Layer)

[image: image24.jpg]D Knowledge Check 02

Which of the ten features below are associated with the

dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

3. Carries information related to touch, vibration and
conscious proprioception.

Good job!

The DCML carries information related to touch,
vibration, pressure and conscious

proprioception-the knowledge of where your
limb is in space.

Continue





Sorry! (Slide Layer)

[image: image25.jpg]D Knowledge Check 02

Which of the ten features below are associated with the

dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

3. Carries information related to touch, vibration and
conscious proprioception.

Sorry!

The DCML carries information related to to
vibration, pressure and conscious

proprioception-the knowledge of where your
limb is in space.

Continue





2.5 Knowledge Check 02.04

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image26.jpg]D Knowledge Check 02

Which of the ten features below are associated with the

dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

4. The DCML is located in the lateral funiculus of the spinal
cord.

Correct

@ Incorrect




	Correct
	Choice

	 
	Correct

	X
	Incorrect 


Feedback when correct:

The DCML (fasciculi cuneatus and gracilis) is located in the dorsal column of the spinal cord.

Feedback when incorrect:

The DCML (fasciculi cuneatus and gracilis) is located in the dorsal column of the spinal cord.

Good job! (Slide Layer)

[image: image27.jpg]D Knowledge Check 02

Which of the ten features below are associated with the

dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

4. The DCML is located in the lateral funiculus of the spinal
cord.

Correct

() Good job!

The DCML (fasciculi cuneatus and gracilis) is
located in the dorsal column of the spinal cord.

Continue




Sorry! (Slide Layer)

[image: image28.jpg]D Knowledge Check 02

Which of the ten features below are associated with the

dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

4. The DCML is located in the lateral funiculus of the spinal
cord.

Correct

Sorry!

The DCML (fasciculi cuneatus and gracilis) is
located in the dorsal column of the spinal cord.

Continue




2.6 Knowledge Check 02.05

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image29.jpg]D Knowledge Check 02

Which of the ten features below are associated with the
dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

5. The 2nd order neurons for the fasciculus gracilis are
located in the gracile nucleus of the medulla.

@ Correct

Incorrect




	Correct
	Choice

	X
	Correct

	 
	Incorrect 


Feedback when correct:

The 2nd order neurons for the fasciculus gracilis are located in the gracile nucleus while the 2nd order neurons for the fasciculus cuneatus are located in the cuneate nucleus of the medulla.

Feedback when incorrect:

The 2nd order neurons for the fasciculus gracilis are located in the gracile nucleus while the 2nd order neurons for the fasciculus cuneatus are located in the cuneate nucleus of the medulla.

Good job! (Slide Layer)

[image: image30.jpg]D Knowledge Check 02

Which of the ten features below are associated with the

dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

5. The 2nd order neurons for the fasciculus gracilis are
located in the gracile nucleus of the medulla.

Good job!

The 2nd order neurons for the fasciculus gracilis
are located in the gracile nucleus while the 2nd

order neurons for the fasciculus cuneatus are
located in the cuneate nucleus of the medulla.

Continue





Sorry! (Slide Layer)

[image: image31.jpg]D Knowledge Check 02

Which of the ten features below are associated with the

dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

5. The 2nd order neurons for the fasciculus gracilis are
located in the gracile nucleus of the medulla.

Sorry!

The 2nd order neurons for the fasciculus gracilis
are located in the gracile nucleus while the 2nd

order neurons for the fasciculus cuneatus are
located in the cuneate nucleus of the medulla.

Continue





2.7 Knowledge Check 02.06

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image32.jpg]D Knowledge Check 02

Which of the ten features below are associated with the
dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

6. Sensory information first reaches the spinal cord via
type C fibers.

Correct

@ Incorrect




	Correct
	Choice

	 
	Correct

	X
	Incorrect 


Feedback when correct:

Sensory information that travels in the DCML doesn’t reach the cord via type C fibers as these carry information related to the sensation of painful stimuli. They are carried in Aβ fibers.

Feedback when incorrect:

Sensory information that travels in the DCML doesn’t reach the cord via type C fibers as these carry information related to the sensation of painful stimuli. They are carried in Aβ fibers.

Good job! (Slide Layer)

[image: image33.jpg]D Knowledge Check 02

Which of the ten features below are associated with the
dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

6. Sensory information first reaches the spinal cord via
type C fibers.

Good job!

Sensory information that travels in the DCML
doesn’t reach the cord via type C fibers as these

carry information related to the sensation of
painful stimuli. They are carried in A fibers.

Continue





Sorry! (Slide Layer)

[image: image34.jpg]D Knowledge Check 02

Which of the ten features below are associated with the
dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

6. Sensory information first reaches the spinal cord via
type C fibers.

Sorry!

Sensory information that travels in the DCML
doesn’t reach the cord via type C fibers as

these carry information related to the sensation
of painful stimuli. They are carried in AB fibers.

Continue





2.8 Knowledge Check 02.07

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image35.jpg]D Knowledge Check 02

Which of the ten features below are associated with the
dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

7. Sensory information crosses in the anterior white
commissure of the spinal cord.

Correct

@ Incorrect




	Correct
	Choice

	 
	Correct

	X
	Incorrect 


Feedback when correct:

Sensory info in the DCML doesn’t cross until fibers synapse in gracile or cuneate nuclei of the medulla.

Feedback when incorrect:

Sensory info in the DCML doesn’t cross until fibers synapse in gracile or cuneate nuclei of the medulla.

Good job! (Slide Layer)

[image: image36.jpg]D Knowledge Check 02

Which of the ten features below are associated with the
dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

7. Sensory information crosses in the anterior white
commissure of the spinal cord.

Good job!

Sensory info in the DCML doesn’t cross until
fibers synapse in gracile or cuneate nuclei of the

medulla.

Continue





Sorry! (Slide Layer)

[image: image37.jpg]D Knowledge Check 02

Which of the ten features below are associated with the
dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

7. Sensory information crosses in the anterior white
commissure of the spinal cord.

Sorry!

Sensory info in the DCML doesn’t cross until
fibers synapse in gracile or cuneate nuclei of
the medulla.

Continue





2.9 Knowledge Check 02.08

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image38.jpg]D Knowledge Check 02

Which of the ten features below are associated with the
dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

8. Sensory information synapses first with nuclei in the
dorsal horn of the spinal cord.

Correct

@ Incorrect




	Correct
	Choice

	 
	Correct

	X
	Incorrect 


Feedback when correct:

Sensory info in the DCML doesn’t synapse in the spinal cord. The first location of synapse takes place in the medulla in the cuneate and gracile nuclei.

Feedback when incorrect:

Sensory info in the DCML doesn’t synapse in the spinal cord. The first location of synapse takes place in the medulla in the cuneate and gracile nuclei.

Good job! (Slide Layer)

[image: image39.jpg]D Knowledge Check 02

Which of the ten features below are associated with the
dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

8. Sensory information synapses first with nuclei in the
dorsal horn of the spinal cord.

Correct

N Good job!

Sensory info in the DCML doesn’t synapse in the
spinal cord. The first location of synapse takes
place in the medulla in the cuneate and gracile

nuclei.

Continue




Sorry! (Slide Layer)

[image: image40.jpg]D Knowledge Check 02

Which of the ten features below are associated with the
dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

8. Sensory information synapses first with nuclei in the
dorsal horn of the spinal cord.

Correct

Sorry!

Sensory info in the DCML doesn’t synapse in
the spinal cord. The first location of synapse

takes place in the medulla in the cuneate and
gracile nuclei.

Continue




2.10 Knowledge Check 02.09

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image41.jpg]D Knowledge Check 02

Which of the ten features below are associated with the
dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

9. After traveling in the medial lemniscus, fibers will
synapse in the VPL of the thalamus.

@ Correct

Incorrect




	Correct
	Choice

	X
	Correct

	 
	Incorrect 


Feedback when correct:

After traveling in the medial lemniscus, fibers will synapse in the VLP of the thalamus before continuing to the appropriate cortical location in the post-central gyrus. Recall that cortical areas are somatotopically mapped with certain regions of the body represented in distinct areas.

Feedback when incorrect:

After traveling in the medial lemniscus, fibers will synapse in the VLP of the thalamus before continuing to the appropriate cortical location in the post-central gyrus. Recall that cortical areas are somatotopically mapped with certain regions of the body represented in distinct areas.

Good job! (Slide Layer)

[image: image42.jpg]D Knowledge Check 02

Which of the ten features below are associated with the
dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

9. After traveling in the medial lemniscus, fibers will
synapse in the VPL of the thalamus.

Good job!

After traveling in the medial lemniscus, fibers will
synapse in the VLP of the thalamus before continuing to
the appropriate cortical location in the post-central

gyrus. Recall that cortical areas are somatotopically
mapped with certain regions of the body represented in
distinct areas.

Continue





Sorry! (Slide Layer)

[image: image43.jpg]D Knowledge Check 02

Which of the ten features below are associated with the
dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

9. After traveling in the medial lemniscus, fibers will
synapse in the VPL of the thalamus.

Sorry!
After traveling in the medial lemniscus, fibers will

synapse in the VLP of the thalamus before continuing to
the appropriate cortical location in the post-central

gyrus. Recall that cortical areas are somatotopically
mapped with certain regions of the body represented in
distinct areas.

Continue





2.11 Knowledge Check 02.10

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image44.jpg]D Knowledge Check 02

Which of the ten features below are associated with the
dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

10. Synapses with a or y motor neurons in the ventral horn
of the spinal cord.

Correct

@ Incorrect




	Correct
	Choice

	 
	Correct

	X
	Incorrect 


Feedback when correct:

Sensory information doesn’t synapse with α or γ motor neurons. Motor information synapses with these neurons.

Feedback when incorrect:

Sensory information doesn’t synapse with α or γ motor neurons. Motor information synapses with these neurons.

Good job! (Slide Layer)

[image: image45.jpg]D Knowledge Check 02

Which of the ten features below are associated with the
dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

10. Synapses with a or y motor neurons in the ventral horn
of the spinal cord.

Correct

Good job!

Sensory information doesn’t synapse with a or y
motor neurons. Motor information synapses with

these neurons.

Continue





Sorry! (Slide Layer)

[image: image46.jpg]D Knowledge Check 02

Which of the ten features below are associated with the
dorsal-column medial lemniscus? Don't forget to click “Submit”,
please.

10. Synapses with a or y motor neurons in the ventral horn
of the spinal cord.

Correct

Sorry!

Sensory information doesn’t synapse with a or y
motor neurons. Motor information synapses with
these neurons.

Continue





3. Part 03

3.1 Spinothalamic Tract_Quick Note

[image: image47.jpg])---- Spinothalamic Tract-Quick Note

*Click on the pulse marker to reveal more information, please.
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3.2 Knowledge Check_Spinohtalamic Tract

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image48.jpg]D Knowledge Check 03 (Lo 4,5)

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

1. Cell bodies of first-order neurons are located in the
dorsal root ganglion.

@ Correct

Incorrect




	Correct
	Choice

	X
	Correct

	 
	Incorrect


Feedback when correct:

The cell bodies of the spinothalamic tract are located in the dorsal root ganglion. Recall that there are central processes which transmit sensory info toward the spinal cord and peripheral processes which transmit sensory info from receptors (e.g., tactile) or noxious (e.g., painful) stimuli.

Feedback when incorrect:

The cell bodies of the spinothalamic tract are located in the dorsal root ganglion. Recall that there are central processes which transmit sensory info toward the spinal cord and peripheral processes which transmit sensory info from receptors (e.g., tactile) or noxious (e.g., painful) stimuli.

Good job! (Slide Layer)

[image: image49.jpg]D Knowledge Check 03 (Lo 4,5)

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

1. Cell bodies of first-order neurons are located in the
dorsal root ganglion.

Good job!

The cell bodies of the spinothalamic tract are located
in the dorsal root ganglion. Recall that there are
central processes which transmit sensory info toward

the spinal cord and peripheral processes which
transmit sensory info from receptors (e.g., tactile) or
noxious (e.g., painful) stimuli.

Continue





Sorry! (Slide Layer)

[image: image50.jpg]D Knowledge Check 03 (Lo 4,5)

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

1. Cell bodies of first-order neurons are located in the
dorsal root ganglion.

Sorry!
The cell bodies of the spinothalamic tract are located
in the dorsal root ganglion. Recall that there are
central processes which transmit sensory info toward

the spinal cord and peripheral processes which
transmit sensory info from receptors (e.g., tactile) or
noxious (e.g., painful) stimuli.

Continue





3.3 Knowledge Check 03.02

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image51.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

2. Carries information related to non-conscious
proprioception .

Correct

@ Incorrect




	Correct
	Choice

	 
	Correct

	X
	Incorrect


Feedback when correct:

The spinocerebellar pathways carry information related to non-conscious proprioception such as muscle length, stretch, and tension .

Feedback when incorrect:

The spinocerebellar pathways carry information related to non-conscious proprioception such as muscle length, stretch, and tension .

Good job! (Slide Layer)

[image: image52.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

2. Carries information related to non-conscious
proprioception .

Good job!

The spinocerebellar pathways carry
information related to non-conscious

proprioception such as muscle length, stretch,
and tension .

Continue





Sorry! (Slide Layer)

[image: image53.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

2. Carries information related to non-conscious
proprioception .

Sorry!

The spinocerebellar pathways carry
information related to non-conscious

proprioception such as muscle length, stretch,
and tension .

Continue





3.4 Knowledge Check 03.03

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image54.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

3. Carries information related to pain and thermal
sensation.

@ Correct

Incorrect




	Correct
	Choice

	X
	Correct

	 
	Incorrect


Feedback when correct:

The spinothalamic tract carries information related to the sensation of painful or thermal stimuli. Pain stimuli are characterized as mechanical (pinching), thermal (hot stove), and chemical (tissue injury).

Feedback when incorrect:

The spinothalamic tract carries information related to the sensation of painful or thermal stimuli. Pain stimuli are characterized as mechanical (pinching), thermal (hot stove), and chemical (tissue injury).

Good job! (Slide Layer)

[image: image55.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

3. Carries information related to pain and thermal
sensation.

Good job!

The spinothalamic tract carries information
related to the sensation of painful or thermal

stimuli. Pain stimuli are characterized as
mechanical (pinching), thermal (hot stove), and
chemical (tissue injury).

Continue





Sorry! (Slide Layer)

[image: image56.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

3. Carries information related to pain and thermal
sensation.

Sorry!
The spinothalamic tract carries information
related to the sensation of painful or thermal

stimuli. Pain stimuli are characterized as
mechanical (pinching), thermal (hot stove), and
chemical (tissue injury).

Continue





3.5 Knowledge Check 03.04

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image57.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract?

4. The spinothalamic tract is located in the lateral funiculus
of the spinal cord.

® Correct

Incorrect




	Correct
	Choice

	X
	Correct

	 
	Incorrect


Feedback when correct:

The spinothalamic tract is located in the lateral funiculus (column) of the spinal cord.

Feedback when incorrect:

The spinothalamic tract is located in the lateral funiculus (column) of the spinal cord.

Good job! (Slide Layer)

[image: image58.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract?

4. The spinothalamic tract is located in the lateral funiculus
of the spinal cord.

Good job!

The spinothalamic tract is located in the lateral
funiculus (column) of the spinal cord.

Continue





Sorry! (Slide Layer)

[image: image59.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract?

4. The spinothalamic tract is located in the lateral funiculus
of the spinal cord.

Sorry!

The spinothalamic tract is located in the lateral
funiculus (column) of the spinal cord.

Continue





3.6 Knowledge Check 03.05

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image60.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

5. The 2nd order neurons are located in the dorsal horn of
the spinal cord.

@ Correct

Incorrect




	Correct
	Choice

	X
	Correct

	 
	Incorrect


Feedback when correct:

The 2nd order neurons of the spinal cord are located in the dorsal horn of the spinal cord. Synapses can take place in the substantia gelatinosa and marginal zone.

Feedback when incorrect:

The 2nd order neurons of the spinal cord are located in the dorsal horn of the spinal cord. Synapses can take place in the substantia gelatinosa and marginal zone.

Good job! (Slide Layer)

[image: image61.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

5. The 2nd order neurons are located in the dorsal horn of
the spinal cord.

Good job!

The 2nd order neurons of the spinal cord are
located in the dorsal horn of the spinal cord.

Synapses can take place in the substantia
gelatinosa and marginal zone.

Continue





Sorry! (Slide Layer)

[image: image62.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

5. The 2nd order neurons are located in the dorsal horn of
the spinal cord.

Sorry!

The 2nd order neurons of the spinal cord are
located in the dorsal horn of the spinal cord.

Synapses can take place in the substantia
gelatinosa and marginal zone.

Continue





3.7 Knowledge Check 03.06

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image63.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

6. Sensory information first reaches the spinal cord via
type C fibers.

@ Correct

Incorrect




	Correct
	Choice

	X
	Correct

	 
	Incorrect


Feedback when correct:

C fibers are small, unmyelinated axons that conduct slow-burning pain. Another type of pain fiber is the A-delta fiber which are lightly myelinated axons that transmit fast, sharp pain.

Feedback when incorrect:

C fibers are small, unmyelinated axons that conduct slow-burning pain. Another type of pain fiber is the A-delta fiber which are lightly myelinated axons that transmit fast, sharp pain.

Good job! (Slide Layer)

[image: image64.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

6. Sensory information first reaches the spinal cord via
type C fibers.

Good job!

C fibers are small, unmyelinated axons that
conduct slow-burning pain. Another type of pain

fiber is the A-delta fiber which are lightly
myelinated axons that transmit fast, sharp pain.

Continue





Sorry! (Slide Layer)

[image: image65.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

6. Sensory information first reaches the spinal cord via
type C fibers.

Sorry!

C fibers are small, unmyelinated axons that
conduct slow-burning pain. Another type of pain

fiber is the A-delta fiber which are lightly
myelinated axons that transmit fast, sharp pain.

Continue





3.8 Knowledge Check 03.07

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image66.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

7. Sensory information crosses in the medulla of the
brainstem.

Correct

@ Incorrect




	Correct
	Choice

	 
	Correct

	X
	Incorrect


Feedback when correct:

Sensory information in the spinothalamic tract doesn’t cross (decussate) in the medulla of the brainstem. Rather, it crosses in the anterior white commissure of the spinal cord.

Feedback when incorrect:

Sensory information in the spinothalamic tract doesn’t cross (decussate) in the medulla of the brainstem. Rather, it crosses in the anterior white commissure of the spinal cord.

Good job! (Slide Layer)

[image: image67.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

7. Sensory information crosses in the medulla of the
brainstem.

Good job!

Sensory information in the spinothalamic tract
doesn’t cross (decussate) in the medulla of the
brainstem. Rather, it crosses in the anterior
white commissure of the spinal cord.

Continue





Sorry! (Slide Layer)

[image: image68.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

7. Sensory information crosses in the medulla of the
brainstem.

Sorry!

Sensory information in the spinothalamic tract
doesn’t cross (decussate) in the medulla of the
brainstem. Rather, it crosses in the anterior
white commissure of the spinal cord.

Continue





3.9 Knowledge Check 03.08

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image69.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit”, please.

8. Fibers will synapse in the VPM of the thalamus.

Correct

@ Incorrect




	Correct
	Choice

	 
	Correct

	X
	Incorrect


Feedback when correct:

Sensory information in the spinothalamic tract will synapse in the VPL of the thalamus (amongst other locations like the reticular formation). Information related to sensory processing of the face will synapse in the VPM of the thalamus.

Feedback when incorrect:

Sensory information in the spinothalamic tract will synapse in the VPL of the thalamus (amongst other locations like the reticular formation). Information related to sensory processing of the face will synapse in the VPM of the thalamus.

Good job! (Slide Layer)

[image: image70.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit”, please.

8. Fibers will synapse in the VPM of the thalamus.

Correct

Good job!

Sensory information in the spinothalamic tract will
synapse in the VPL of the thalamus (amongst other

locations like the reticular formation). Information
related to sensory processing of the face will synapse in
the VPM of the thalamus.

Continue





Sorry! (Slide Layer)

[image: image71.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit”, please.

8. Fibers will synapse in the VPM of the thalamus.

Correct

Sorry!

Sensory information in the spinothalamic tract will
synapse in the VPL of the thalamus (amongst other

locations like the reticular formation). Information
related to sensory processing of the face will synapse
in the VPM of the thalamus.

Continue





3.10 Knowledge Check 03.09

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image72.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

9. It can take up to 4 spinal cord segments for information
to cross over (decussate).

Correct

@ Incorrect




	Correct
	Choice

	 
	Correct

	X
	Incorrect


Feedback when correct:

It generally takes up to two spinal cord segments for fibers to cross prior to entering the spinothalamic tract.

Feedback when incorrect:

It generally takes up to two spinal cord segments for fibers to cross prior to entering the spinothalamic tract.

Good job! (Slide Layer)

[image: image73.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

9. It can take up to 4 spinal cord segments for information
to cross over (decussate).

Good job!

It generally takes up to two spinal cord segments
for fibers to cross prior to entering the

spinothalamic tract.

Continue





Sorry! (Slide Layer)

[image: image74.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

9. It can take up to 4 spinal cord segments for information
to cross over (decussate).

Sorry!

It generally takes up to two spinal cord
segments for fibers to cross prior to entering the

spinothalamic tract.

Continue





3.11 Knowledge Check 03.10

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image75.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

10. Cell bodies are located in the trigeminal ganglion.

Correct

@ Incorrect




	Correct
	Choice

	 
	Correct

	X
	Incorrect


Feedback when correct:

Cell bodies associated with the transmission of sensory information (pain, thermal, tactile, pressure, etc.) for the face are found in the trigeminal ganglion. Remember from way back in FoCS when we dissected this? All 3 branches of the trigeminal nerve have their cell bodies in the trigeminal ganglion. Cell bodies for transmission of pain/thermal sensory information in the spinothalamic tract are located in the DRG.

Feedback when incorrect:

Cell bodies associated with the transmission of sensory information (pain, thermal, tactile, pressure, etc.) for the face are found in the trigeminal ganglion. Remember from way back in FoCS when we dissected this? All 3 branches of the trigeminal nerve have their cell bodies in the trigeminal ganglion. Cell bodies for transmission of pain/thermal sensory information in the spinothalamic tract are located in the DRG.

Good job! (Slide Layer)

[image: image76.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

10. Cell bodies are located in the trigeminal ganglion.

Correct

Good job!
Cell bodies associated with the transmission of sensory
information (pain, thermal, tactile, pressure, etc.) for the face are
found in the trigeminal ganglion. Remember from way back in
FoCS when we dissected this? All 3 branches of the trigeminal

nerve have their cell bodies in the trigeminal ganglion. Cell
bodies for transmission of pain/thermal sensory information in
the spinothalamic tract are located in the DRG.

Continue





Sorry! (Slide Layer)

[image: image77.jpg]D Knowledge Check 03

Which of the ten features below are associated with the
spinothalamic tract? Don't forget to click “Submit’, please.

10. Cell bodies are located in the trigeminal ganglion.

Correct

Sorry!
Cell bodies associated with the transmission of sensory
information (pain, thermal, tactile, pressure, etc.) for the face are
found in the trigeminal ganglion. Remember from way back in

FoCS when we dissected this? All 3 branches of the trigeminal
nerve have their cell bodies in the trigeminal ganglion. Cell
bodies for transmission of pain/thermal sensory information in
the spinothalamic tract are located in the DRG.

Continue





4. Part 04

4.1 Knowledge Check_ Corticospinal Tract

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image78.jpg]D Knowledge Check 04 (Lo 4,5)

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

1. The majority of fibers which make up the corticospinal
tract are located in the pre-central gyrus.

@ Correct

Incorrect




	Correct
	Choice

	X
	Correct

	 
	Incorrect


Feedback when correct:

The majority of the fibers which give rise to the corticospinal tract are located in the primary motor cortex or pre-central gyrus. Other locations include the pre-motor and supplementary motor cortices as well as parts of the somatosensory cortex.

Feedback when incorrect:

The majority of the fibers which give rise to the corticospinal tract are located in the primary motor cortex or pre-central gyrus. Other locations include the pre-motor and supplementary motor cortices as well as parts of the somatosensory cortex.

Notes:

Good job! (Slide Layer)

[image: image79.jpg]D Knowledge Check 04 (Lo 4,5)

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

1. The majority of fibers which make up the corticospinal
tract are located in the pre-central gyrus.

Good job!
The majority of the fibers which give rise to the
corticospinal tract are located in the primary motor
cortex or pre-central gyrus. Other locations include

the pre-motor and supplementary motor cortices as
well as parts of the somatosensory cortex.

Continue





Sorry! (Slide Layer)

[image: image80.jpg]D Knowledge Check 04 (Lo 4,5)

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

1. The majority of fibers which make up the corticospinal
tract are located in the pre-central gyrus.

Sorry!

The majority of the fibers which give rise to the
corticospinal tract are located in the primary motor
cortex or pre-central gyrus. Other locations include

the pre-motor and supplementary motor cortices as
well as parts of the somatosensory cortex.

Continue





4.2 Knowledge Check 04.02

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image81.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

2. Functions to control balance and posture.

Correct

@ Incorrect




	Correct
	Choice

	 
	Correct

	X
	Incorrect


Feedback when correct:

The corticospinal tract controls movements of the distal and proximal muscles. The reticulospinal and in particular, the vestibulospinal tracts, control posture and balance. Again, we’ll focus the work on the corticospinal tracts as opposed to the other descending tracts.

Feedback when incorrect:

The corticospinal tract controls movements of the distal and proximal muscles. The reticulospinal and in particular, the vestibulospinal tracts, control posture and balance. Again, we’ll focus the work on the corticospinal tracts as opposed to the other descending tracts.

Good job! (Slide Layer)

[image: image82.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

2. Functions to control balance and posture.

Correct

Good job!

The corticospinal tract controls movements of the
distal and proximal muscles. The reticulospinal and in
particular, the vestibulospinal tracts, control posture

and balance. Again, we'll focus the work on the
corticospinal tracts as opposed to the other
descending tracts.

Continue





Sorry! (Slide Layer)

[image: image83.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

2. Functions to control balance and posture.

Correct

Sorry!

The corticospinal tract controls movements of the
distal and proximal muscles. The reticulospinal and in
particular, the vestibulospinal tracts, control posture

and balance. Again, we'll focus the work on the
corticospinal tracts as opposed to the other
descending tracts.

Continue





4.3 Knowledge Check 04.03

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image84.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

3. Terminates on cell bodies located in the ventral horn of
the spinal cord.

@ Correct

Incorrect




	Correct
	Choice

	X
	Correct

	 
	Incorrect


Feedback when correct:

The corticospinal tract terminates on lower motor neurons (LMN) in the ventral horn of the spinal cord. These include α motor neurons which carry motor commands to extrafusal fibers such as skeletal muscle causing contraction of the muscle. Other LMNs are γ motor neurons which innervate intrafusal fibers such as muscle spindles controlling its sensitivity to stretch, over a wide range of muscle lengths., respectively 

Feedback when incorrect:

The corticospinal tract terminates on lower motor neurons (LMN) in the ventral horn of the spinal cord. These include α motor neurons which carry motor commands to extrafusal fibers such as skeletal muscle causing contraction of the muscle. Other LMNs are γ motor neurons which innervate intrafusal fibers such as muscle spindles controlling its sensitivity to stretch, over a wide range of muscle lengths., respectively.

Good job! (Slide Layer)

[image: image85.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

3. Terminates on cell bodies located in the ventral horn of
the spinal cord.

@ Correct

Good job!

pinal tract terminates on lower motor neurons
e ventral horn of the spinal cord. These include a
motor neurons which carry motor commands to extrafusal
fibers such as skeletal muscle causing contraction of the

Other LMNs are y motor neurons which innervate
intrafusal fibers such as muscle spindles controlling its
sensitivity to stretch, over a wide range of muscle lengths.,
respectively

Continue





Sorry! (Slide Layer)

[image: image86.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

3. Terminates on cell bodies located in the ventral horn of
the spinal cord.

@ Correct

pinal tract terminates on lower motor neurons
e ventral horn of the spinal cord. These include a
motor neurons which carry motor commands to extrafusal
fibers such as skeletal muscle causing contraction of the

Other LMNs are y motor neurons which innervate
intrafusal fibers such as muscle spindles controlling its
sensitivity to stretch, over a wide range of muscle lengths.,
respectively.

Continue





4.4 Knowledge Check 04.04

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image87.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

4. Fibers cross over (decussate) in the lateral funiculus of
the spinal cord.

Correct

@ Incorrect




	Correct
	Choice

	 
	Correct

	X
	Incorrect


Feedback when correct:

Fibers of the corticospinal tract don’t cross over (decussate) in the lateral funiculus (column) of the spinal cord. Rather, they cross over at the pyramidal decussation in the caudal medulla.

Feedback when incorrect:

Fibers of the corticospinal tract don’t cross over (decussate) in the lateral funiculus (column) of the spinal cord. Rather, they cross over at the pyramidal decussation in the caudal medulla.

Good job! (Slide Layer)

[image: image88.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

4. Fibers cross over (decussate) in the lateral funiculus of
the spinal cord.

Good job!

Fibers of the corticospinal tract don’t cross
over (decussate) in the lateral funiculus

(column) of the spinal cord. Rather, they cross
over at the pyramidal decussation in the caudal
medulla.

Continue





Sorry! (Slide Layer)

[image: image89.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

4. Fibers cross over (decussate) in the lateral funiculus of
the spinal cord.

Sorry!
Fibers of the corticospinal tract don’t cross
over (decussate) in the lateral funiculus

(column) of the spinal cord. Rather, they cross
over at the pyramidal decussation in the caudal

medulla.

Continue





4.5 Knowledge Check 04.05

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image90.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

5. Fibers synapse in the VPL of the thalamus before they
reach the spinal cord.

Correct

@ Incorrect




	Correct
	Choice

	 
	Correct

	X
	Incorrect


Feedback when correct:

Fibers of the corticospinal tract don’t synapse in the thalamus. The first synapse takes place in the ventral horn of the spinal cord where the corticospinal tract synapses on α and γ motor neurons.

Feedback when incorrect:

Fibers of the corticospinal tract don’t synapse in the thalamus. The first synapse takes place in the ventral horn of the spinal cord where the corticospinal tract synapses on α and γ motor neurons.

Good job! (Slide Layer)

[image: image91.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

5. Fibers synapse in the VPL of the thalamus before they
reach the spinal cord.

Good job!

Fibers of the corticospinal tract don’t synapse
in the thalamus. The first synapse takes place

in the ventral horn of the spinal cord where the
corticospinal tract synapses on a and y motor
neurons.

Continue





Sorry! (Slide Layer)

[image: image92.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

5. Fibers synapse in the VPL of the thalamus before they
reach the spinal cord.

Sorry!

Fibers of the corticospinal tract don’t synapse
in the thalamus. The first synapse takes place

in the ventral horn of the spinal cord where the
corticospinal tract synapses on a and y motor
neurons.

Continue





4.6 Knowledge Check 04.06

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image93.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

6. Control motor movement of the proximal and distal
muscles.

@ Correct

Incorrect




	Correct
	Choice

	X
	Correct

	 
	Incorrect


Feedback when correct:

The corticospinal tract controls the movement of the proximal (closest to the trunk) and distal (farthest from the trunk) muscles.

Feedback when incorrect:

The corticospinal tract controls the movement of the proximal (closest to the trunk) and distal (farthest from the trunk) muscles.

Good job! (Slide Layer)

[image: image94.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

6. Control motor movement of the proximal and distal
muscles.

Good job!

The corticospinal tract controls the movement
of the proximal (closest to the trunk) and distal

(farthest from the trunk) muscles.

Continue





Sorry! (Slide Layer)

[image: image95.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

6. Control motor movement of the proximal and distal
muscles.

Sorry!

The corticospinal tract controls the movement
of the proximal (closest to the trunk) and distal

(farthest from the trunk) muscles.

Continue





4.7 Knowledge Check 04.07

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image96.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

7. Corticospinal fibers are classified as lower motor
neurons (LMN).

Correct

@ Incorrect




	Correct
	Choice

	 
	Correct

	X
	Incorrect


Feedback when correct:

Fibers of the corticospinal tract are classified as upper motor neurons (UMN). Lower motor neurons (LMNs) are the α and γ motor neurons of the ventral horn of the spinal cord. The axons from these ventral horn motor neurons are also classified as LMN. 

Feedback when incorrect:

Fibers of the corticospinal tract are classified as upper motor neurons (UMN). Lower motor neurons (LMNs) are the α and γ motor neurons of the ventral horn of the spinal cord. The axons from these ventral horn motor neurons are also classified as LMN.

Good job! (Slide Layer)

[image: image97.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

7. Corticospinal fibers are classified as lower motor
neurons (LMN).

Correct

Good job!

Fibers of the corticospinal tract are classified as
upper motor neurons (UMN). Lower motor neurons

(LMNSs) are the a and y motor neurons of the ventral
homn of the spinal cord. The axons from these ventral
horn motor neurons are also classified as LMN.

Continue





Sorry! (Slide Layer)

[image: image98.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

7. Corticospinal fibers are classified as lower motor
neurons (LMN).

Correct

Sorry!

Fibers of the corticospinal tract are classified as
upper motor neurons (UMN). Lower motor neurons

(LMNSs) are the a and y motor neurons of the ventral
homn of the spinal cord. The axons from these ventral
horn motor neurons are also classified as LMN.

Continue





4.8 Knowledge Check 04.08

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image99.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

8. The corticospinal tract would be affected if the anterior
spinal artery was compromised.

@ Correct

Incorrect




	Correct
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	X
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Feedback when correct:

The corticospinal tract is supplied by the anterior spinal artery. Recall that the anterior spinal artery supplies the ventral 2/3 of the cord while the posterior spinal artery supplies the dorsal 1/3 of the cord and thus the dorsal columns.

Feedback when incorrect:

The corticospinal tract is supplied by the anterior spinal artery. Recall that the anterior spinal artery supplies the ventral 2/3 of the cord while the posterior spinal artery supplies the dorsal 1/3 of the cord and thus the dorsal columns.

Good job! (Slide Layer)

[image: image100.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

8. The corticospinal tract would be affected if the anterior
spinal artery was compromised.

Good job!

The corticospinal tract is supplied by the anterior
spinal artery. Recall that the anterior spinal artery

supplies the ventral 2/3 of the cord while the posterior
spinal artery supplies the dorsal 1/3 of the cord and
thus the dorsal columns.

Continue





Sorry! (Slide Layer)

[image: image101.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

8. The corticospinal tract would be affected if the anterior
spinal artery was compromised.

Sorry!

The corticospinal tract is supplied by the anterior
spinal artery. Recall that the anterior spinal artery

supplies the ventral 2/3 of the cord while the posterior
spinal artery supplies the dorsal 1/3 of the cord and
thus the dorsal columns.

Continue





4.9 Knowledge Check 04.09

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image102.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

9. Fibers cross over (decussate) in the caudal medulla of
the brainstem.
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Feedback when correct:

The corticospinal tract crosses over (decussates) in the pyramidal decussation located in the caudal medulla.

Feedback when incorrect:

The corticospinal tract crosses over (decussates) in the pyramidal decussation located in the caudal medulla.

Good job! (Slide Layer)
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Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

9. Fibers cross over (decussate) in the caudal medulla of
the brainstem.

@ Correct

Good job!

The corticospinal tract crosses over
(decussates) in the pyramidal decussation

located in the caudal medulla.

Continue
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[image: image104.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

9. Fibers cross over (decussate) in the caudal medulla of
the brainstem.

® Correc!

Sorry!

The corticospinal tract crosses over
(decussates) in the pyramidal decussation

located in the caudal medulla.

Continue





4.10 Knowledge Check 04.10

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image105.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

10. Carries afferent information.

Correct

@ Incorrect
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	Incorrect


Feedback when correct:

The corticospinal tract carries efferent (motor) information while the DCML and spinothalamic tracts carry afferent (sensory) information.

Feedback when incorrect:

The corticospinal tract carries efferent (motor) information while the DCML and spinothalamic tracts carry afferent (sensory) information.

Good job! (Slide Layer)

[image: image106.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

10. Carries afferent information.

Correct

Good job!

The corticospinal tract carries efferent (motor)
information while the DCML and spinothalamic

tracts carry afferent (sensory) information.

Continue
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[image: image107.jpg]D Knowledge Check 04

Which of the ten features below are associated with the
corticospinal tract? Don't forget to click “Submit”, please.

10. Carries afferent information.

Correct

Sorry!

The corticospinal tract carries efferent (motor)
information while the DCML and spinothalamic

tracts carry afferent (sensory) information.

Continue





5. Part 05

5.1 Exercise 3 - Instructions

[image: image108.jpg])---- Exercise 3 Instructions

02]

Use the schematics on the
following slides to review the
steps associated with each of the
3 major spinal cord pathways

Draw the tracts on your own
> Sensory tracts

- Trace the tracts from the DRG
to the cortex
> Motor tracts

- Trace the tracts from the
cortex
> Make sure to indicate:

- Where synapses are taking
place

- The region of the spinal cord
in which the tract travels

- Where, if applicable, tracts
have decussated




5.2 DCML_Lower Limbs

[image: image109.jpg]i Dorsal Column/Medial Lemniscus-Lower Limbs
(LO 4, 5)

click on the icon
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Stretch Reflex 1 (Slide Layer)
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5.3 DCML_Upper Limbs

[image: image118.jpg]i Dorsal Column/Medial Lemniscus-Upper Limbs
(LO 4, 5)
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5.4 Spinothalamic Tract
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5.5 LO 4-5
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5.6 Corticospinal Tract Brief Introduction to Lesions

[image: image144.jpg])---- Corticospinal Tract Brief
Introduction to Lesions
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Lesion below puramidal decussation (Slide Layer)

[image: image145.jpg]*Click on each X on the image to reveal more

information, please.
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Lessions above ppyramidal decussation (Slide Layer)
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cortcospinal

Upper motor

Spinai cord

Lesions above the
pyramidal decussation
will result in symptoms
that will present on the
opposite (contralateral)
side of the body.

Let's say there’s a lesion
affecting the left cerebral
peduncle of the midbrain.
The motor disturbance
would be evident on the

right side of the body.

Why does this happen?
The fibers haven't
crossed yet. The
midbrain is above
(rostral) to the medulla.




5.7 Dorsal Column_Medial Lemniscus

[image: image147.jpg])---- Dorsal Column/Medial Lemniscus (DCML)

You can draw in or print off!





5.8 Spinothalamic Tract

[image: image148.jpg])---- Spinothalamic Tract





5.9 Corticospinal Tract
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You can draw in or print off!





6. Part 06

6.1 Refresher about Motor Neurons

[image: image150.jpg])---- Refresher about Motor Neurons

« Motor neurons are divided into:
» Alpha motor neurons which innervate extrafusal fibers
o These are the contracting fibers which enable muscle
movement
» Gamma motor neurons innervate intrafusal fibers,
o These contract only slightly.
o Intrafusal fiber contraction maintains muscle
sensitivity to changes in stretch
o An example is the muscle spindle which is located
within the muscle
« |f the muscle spindle wasn't activated by y motor neurons
during muscle contraction, muscle spindle afferents wouldn’t
respond to changes in stretch. A consequence would be
muscle injury and lack of proprioception information. What is

proprioception? Click on icon to find out.

click on the icon




Proprioception (Slide Layer)
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to execute movements, you
must know where your
limbs are. For example,
let's say that you want to
reach for your cup of coffee
and your right arm is over
your head brushing your
hair. You'll be engaging
different muscles to reach
for your coffee on the table
than if your arm was resting

Motor end plate on your lap.

Alpha motor neuron

Receptors responsible for
proprioception: Muscle
spindle and Golgi tendon
organ

Skeletal muscle

o Muscle spindle o Golgi tendon organ




6.2 Information together

[image: image152.jpg])--- Let’s Put Some of this Info Together
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2-neuron circuit  (Slide Layer)
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Untitled Layer 3 (Slide Layer)
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6.3 Integrative Question

[image: image161.jpg])---- Integrative Question

*Click on the pulse marker to reveal more information, please.

* One nerve innervates many muscle fibers (motor unit)
* Multiple motor units innervate one muscle (motor neuron

pool)
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Notes:

6.4 Strerch_Myotactic Reflexes

[image: image162.jpg])---- Stretch/Myotactic Reflex (Lo e)
*Click on the pulse marker to reveal more information, please.

* We're all probably most familiar with this one!

e Occurs after stretch receptors in the muscle are activated.

e The stimulus (a tap on the patellar tendon) activates stretch
receptors in muscle spindles.
Why not Golgi tendon organs (GTOs)? Click on icon to find out.

* Sensory information travels to the spinal cord via type |A afferents
which synapse on:

» amotor neurons which causes an excitatory signal to the
homonymous muscle causing contraction. (Quadriceps
muscles-extension of the leg)

» Interneurons which causes an inhibitory signal to the a
motor neuron of the heteronymous muscle causing
relaxation (Hamstrings muscles-flexion of the leg)

e Why is this reflex so clinically important?

» Aclinician can test the integrity of the spinal cord and

descending motor pathways by examining this reflex. If

exaggerated, there’s likely a UMN lesion.
If absent, there’s likely a LMN lesion

click on the icon




Muscles Spindles Vs GTO Activation (Slide Layer)

[image: image163.jpg]X

... Muscles Spindles vs GTO Activation in
Stretch Reflexes

o For the patellar reflex, when the hammer strikes the
tendon, it stretches the quadriceps muscle which in turn,
causes afferent signals from the muscle spindles to
travel to the spinal cord where the appropriate extensor
contraction and flexor inhibition actions take place.

* Recall that the GTO responds to load (weight) on the
muscle and is protective in that it prevents injury to the
muscle. Even though the tendon is being struck, it's not
activating the GTOs!




6.5 Stretch Reflex (LO 6)

[image: image164.jpg])---- Stretch Reflex (Lo 6)

Anatomy and Physiology | - Stretch Reflex (link)

click on the icon




Stretch Reflex 0 (Slide Layer)

[image: image165.jpg])---- Stretch Reflex

*Click on each number to reveal more information, please.





Stretch Reflex 1 (Slide Layer)

[image: image166.jpg]-- Stretch Reflex

*Click on each number to reveal more information, please.
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[image: image167.jpg])---- Stretch Reflex

*Click on each number to reveal more information, please.
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*Click on each number to reveal more information, please.
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6.6 Descending Pathways Modify Reflexes
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Spinal reflexes can change depending on the context (strength of response or
type of reflex). The scenarios below are adapted from:
Chapter 2: Spinal Reflexes and Descending Motor Pathways link

Scenario 01

“Imagine a situation in which you want to
pick up a dish from the stove top, but you
are uncertain whether it is hot or cold. You
may attempt to lightly touch the surface,
and this wil often lower the threshold of
the flexor reflex, making you more likely to
pull your hand away even if the dish is not
particularly hot. (You may even withdraw
your hand numerous times before even
touching the dishl) Descending pathways
have lowered the threshold for producing
the reflex in this case, making it easier for
aweaker nociceptive input to trigger the
reflex; these pathways can also change
the gain of the reflex, making the
withdrawal response greater than usual.”

Scenario 02

“Imagine now picking up the dish
in order to move it to the table. As
you hold the dish, more of its heat
begins to transfer to your hand,
and it starts to get quite hot
Rather than dropping the dish
and spilling your dinner all over
the floor, you rush to the table to
put it down, before withdrawing
your hand and wishing you had
used an oven mitt. In this case,
the descending pathways
inhibited the flexor response.”





6.7 Anti-Gravity Muscles of the Human Body (Postural Muscles)
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6.8 Proprioception 
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Proprioception is the
awareness of the body’s
position in space. In order
to execute movements, you
must know where your
limbs are. For example,
let's say that you want to
reach for your cup of coffee
and your right arm is over
your head brushing your
hair. You'll be engaging
different muscles to reach
for your coffee on the table
than if your arm was resting
on your lap.

Receptors responsible for
proprioception: Muscle
spindle and Golgi tendon
organ

click on the icon
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A heavyweight activates the Golgi tendon organs (GTOs). The type
1b afferents from GTOs synapse on interneurons in the spinal cord
that inhibit the a motor neurons innervating the muscle. Relaxation of
the muscle prevents damage from the excess force.




6.9 Muscles Spindles Vs GTO Activation
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o For the patellar reflex, when the hammer strikes the
tendon, it stretches the quadriceps muscle which in turn,
causes afferent signals from the muscle spindles to
travel to the spinal cord where the appropriate extensor
contraction and flexor inhibition actions take place.

* Recall that the GTO responds to load (weight) on the
muscle and is protective in that it prevents injury to the
muscle. Even though the tendon is being struck, it's not
activating the GTOs!
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