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KEY CONCEPTS & LEARNING OBJECTIVES

1. After attending lecture and studying the assigned material you will be able to:
a.) Outline the major organizational divisions of the thalamus.
b.) Describe the major functional divisions of the thalamus
c.) List the major interconnections between thalamus and cerebral cortex (four thalamic
peduncles)
d.) Be able to identify the thalamus and its relationships to the internal capsule, basal ganglia
and third ventricle

2. After attending lecture and studying the assigned material you will be able to:
a.) ldentify the specific (or relay) nuclei of the thalamus, source of their afferents and which
ones project to:
I. Prefrontal cortex
ii. Primary motor cortex
Iii. Somatic sensory cortex
iv. Primary visual cortex
v. Primary auditory cortex
b.) Name the association nuclei of the thalamus and define their role/function
c.) Name the non-specific thalamic nuclei of the thalamus and define their role/function

3. After attending lecture and studying the assigned material you will be able to:
a.) Describe the clinical features seen with thalamic lesions
b.) Describe the blood supply to the thalamus

4. After review of the clinical case presentations in the small groups you will be able to:
a.) Suggest a site of dysfunction that will explain the signs and symptoms
b.) Identify the expected site of an abnormality on an MRI scan of the brain
c.) Start to develop three potential etiologies (appropriate to the patients’ clinical scenario,
course and medical history) that would explain their presentation.
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« Outline the major organizational and functional divisions of the thalamus

« Identify the thalamus and its relationships to the internal capsule, basal
ganglia and third ventricle

* Be able to list the afferents into and the projections from the specific
(relay) nuclei of the thalamus

» Define the role/function of the association nuclei of the thalamus
« Define the role/function of the non-specific nuclei of the thalamus

« Describe the clinical features of the thalamus and describe its blood
supply




General Overview

Divisions of the Diencephalon

— Epithalamus (pineal gland, habenula, stria medullaris)
— Dorsal thalamus

— Subthalamus (subthalamic nucleus, zona incerta)

— Hypothalamus
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Common Organizational principles

 Three functional groups

— Specific or relay nuclei

» Well defined inputs and projections

» Anterior, ventral anterior, ventral lateral, ventral

posterior, lateral dorsal, medial and lateral
geniculate

— Association nuclei

» Reciprocally connected to association cortex
« Lateral posterior, pulvinar, medial dorsal nuclei
— Non-specific nuclei

* Not the same point-to-point connections like
relay nuclei

* Intralaminar and thalamic reticular nu
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Common Organizational principles

» Thalamic nuclei “decide” what information passes
Classification of nuclei — location and input/outputs

Consist of projection (majority) and inhibitory neurons

* Inputs into the thalamus
— Specific — i.e. medial lemniscus pathway

— Regulatory — Majority (Cortex, thalamic reticular nucleus,
reticular formation and its aminergic projections

— Specific inputs use glutamate as a neurotransmitter
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Overview of the Diencephalon

Gross Anatomy

Four Divisions:

1. Epithalamus — Pineal gland, Habenular (habenular nuclei) and stria medullaris (fibers from the globus
pallidus and limbic structures; major input bundl¢h® habenula and allows the basal ganglia and limbic
system to influence the brainstem reticular formation)

2. Dorsal thalamus - thalamus

3. Subthalamus — includes the subthalamic nucleugzand incerta (rostral continuation of the midbrain
reticular formation)

4. Hypothalamus

Thalamus:
X Internal medullary lamina(myelinated fibers) divides the
thalamus
0 Anterior division
0 Medial division
o Lateral division (dorsal and ventral tier)
X Intralaminar nuclei are embedded in the Internal Medullary
Lamina
X Thalamic reticular nucleuspartially surrounds the thalamus
x Midline nuclei cover the ventricular surface of the thalamus
(rostral continuation of the periaqueductal gray)

Common organizational principles

Functional divisions of the thalamus
x (Cerebral cortex is important for the proper functioning of the
sensory systems in humans)
x All thalamic nuclei (except the reticular nucleus) are variations of a
theme: “decide” which informatioshould reach the cerebral cortex
for further analysis
x Thalamic nuclei consist of projection (majority) and inhibitory
neurons (GABAergic).
X Most of the specific inputs téhe thalamus use glutamate as a
neurotransmitter
X Inputs to the thalamus are specifie. the medial lemniscus to the
VPL nucleus), but more prominent/frequent are its regulatory inputs
(cerebral cortex, thalamic reticular nucleus and brainstem reticular
formation;  cholinergic, noradrenergic, serotonergic  and
dopaminergic).
x Thalamic projection neurons have two physiological states
0 The role of the thalamus as aatgway” to the cortex depends on a combination of ion channels
o Tonic mode— Action potential train frequency of a thalamiuron is a function of specific input magnitude
o Burst mode— Hyperpolarization beyond the tonic range allows the “availability” of voltage gafédi@mnels.
Now slight depolarization opens those Ca channels causing a depolarizing wave, burstbatédhaction
potentials, but followed by a longer period of inactivationinsthis state they are unable to transmit information
about specific inputs accurately. (The amplification provided by these channels may act as a “lookout” but
unable to participate in a detailed analysis; tonic mode may allow focusing of attention)
x Thalamic nuclei — three functional groups
0 Specific or relay nuclei

1of3



