Chapter 16 Review questions
1) What is the amount of cerebral neocortex found on the surface of the brain?
a. 1/3
2) What is the amount of cerebral neocortex found in the sulci?

a. 2/3
3) What are the functions of the pyramidal and granule cells?

a. Pyramidal cells

i. Chief cortical, efferent, output

b. Granule cells

i. Main interneurons

ii. Greatly outnumber pyramidal cells
4) What layers of the cerebral cortex are associative?

a. I,II, and III
5) What layers of the cerebral cortex receive afferent input?

a. IV
6) What layers of the cerebral cortex give rise to output fibers?

a. V, and VI
7) What are the major long association bundles and what are the lobes that they connect?

a. Superior longitudinal fasiculus

i. Connects frontal, parietal, and occipital lobes

b. Arcuate fasiculus

i. From superior longitudinal fasiculus into the temporal lobe

c. Inferior fronto-occipital fasiculus

i. Interconnects the frontal, temporal, and occipital lobes

d. Uncinate fasiculus

i. Joins the orbital (inferior) part of the frontal lobe to the anterior part of the temporal lobe

1. both have limbic functions
8) What are the types of fibers in the corpus callosum?

a. Associative chiefly from layer three of pyramidal cells

9) What are the portions of the corpus callosum and the lobes that they collect?

a. Rostrum

i. Anterior part of frontal lobes

b. Genu

i. Anterior part of frontal lobes

c. Trunk

i. Posterior frontal lobe, entire parietal lobe, superior part of the temporal lobe

d. Splenium

i. Occipital lobes
10) What portions of the temporal lobe are connected by the anterior commisure?

11) What are the types of fibers in the internal capsule?
a. Projection fibers

12) What are the relationships between the anterior limb of the internal capsule, posterior limb of the internal capsule, caudate nucleus, lentiform nucleus, and thalamus?
13) What would be the result of a lesion on the posterior limb of the internal capsule?

a. Contralateral hemiplagia (from damage to the corticospinal tract),

b. contralateral hemianesthesia (from damage to somatosensory thalamic radiation)

c. Contralateral lower facial paralysis (damage to corticobulbar tract)

14) What are the functional areas of the frontal, parietal, temporal and occipital lobes?

a. Frontal lobe

i. About 1/3 of entire cerebral cortex

ii. Primary motor

1. Brodmann area 4 

2. posterior part of precentral gyrus and adjoining part of paracentral lobule 

3. somatotopic localization of contralateral movements

a. lower limb- paracentral lobule

b. upper limb- dorsal precentral gyrus

c. face- most ventral

4. Size of area representing movements is proportional to degree of sill or finesse

5. Lesion

a. Weakness in body part contralateral to the specific area damaged

iii. Premotor

1. Precentral gyrus anterior to primary motor cortex

2. lateral surface of hemisphere

3. contralateral movements of muscles

4. slower than primary motor and includes larger groups of muscles

5. programming or organizing of postural adjustments necessary to perform skilled movements
iv. Supplementary motor

1. Medial aspect of frontal lobe
2. Lies in superior frontal gyrus anterior to the primary motor cortex

3. Stimulation results in postural responses

a. Ex. Turning of the head, eyes toward elevated contralateral arm

4. Involved in motor planning (organizing of complex movements) 

5. When thinking about the movement supplementary motor area is activated

6. When performing the movement both supplementary and primary motor are activated

7. Lesions

a. Motor apraxia

v. Frontal eye field

1. Middle frontal gyrus
2. produces conjugate deviation of the eyes to the contralateral side

3. Unilateral Lesion

a. Transient deviation of the eyes to same side

b. Paralysis of contralateral gaze

vi. Prefrontal

1. almost ¼ of entire cerebral cortex

2. lateral medial and inferior surfaces of the frontal lobe

3. association cortex

4. Bilateral lesions

a. Loss of initiative, ambition, and responsibility also judgment and foresight

vii. Broca Speech

1. Located in triangular and opercular parts of inferior gyrus

2. associated with speech

b. Parietal lobe

i. Slightly more than 1/5 of cerebral cortex

ii. Primary somatosensory

1. Postcentral gyrus and part of paracentral lobule

2. 3 longitudinal zones

3. somatotopic representation

a. Contralateral

b. Head –ventral

c. Upper limb- dorsally postcentral gyrus

d. Lower limb- medially in posterior part of paracentral lobule

4. Area associated in primary somatosensory related to amount of sensitivity of area represented not its size

5. Stimulation

a. Sharply localized contralateral sensations

i. Tingly or numbness 

6. Lesions

a. Loss of tactile discrimination and proprioception on contralateral side

b. Localizations of pinpricks and temperature is impaired

iii. Secondary somatosensory
iv. Gustatory

1. along wall of lateral fissure

2. Lesion

a. Contralateral aguesia (lost of taste)

v. Association

1. Superior and inferior parietal lobes

2. Lesions

a. Astereognosis 

b. Neglect syndrome

c. Temporal lobe

i. ¼ of entire cerebral cortex 

ii. Primary auditory cortex

1. located in transverse temporal gyri of Heschl 
a. buried in floor of lateral fissure

2. Mostly in anterior gyrus

3. Stimulation results in humming buzzing clicking or ringing sounds heard

4. Lesion

a. Unilateral

i. No significant hearing loss

ii. Does affect localization of sounds

iii. Anterior and ventromedial part of temporal lobe

1. connected to limbic system

a. visceral activity, emotions, behavior, form of memory

iv. Inferolateral and ventral temporal lobe

1. record and store experiences

a. stimulation elicits illusions of past experiences including emotions felt at the time

v. Left posterior temporal cortex

1. lesion

a. impairs learning or remembering of verbally based information

vi. Right posterior temporal cortex Lesion
1. impair learning or remembering of visual based information

vii. Auditory association

1. stimulation results in whistle or bell

viii. Emotions and higher mental functions

d. Occipital lobe

i. 1/8 of entire cortex
ii. Primary visual (striate area)

1. receives optic radiation

2. located in gyri forming the walls of the calcarine fissure

iii. Unilateral lesion

1. contralateral homonymous hemianopsia

iv. Vascular lesion

1. calcarine artery

2. macular sparing

v. Visual association

1. Parastriate cortex

2. Peristriate cortex

3. Lesions visual agnosia 

a. Inability to recognize objects and their colors

15) What would be the result of a lesion in the areas discussed in question 13?
16) What are the different learning difficulties associated with lesions of the posterior temporal cortex?

a. Left posterior temporal cortex

i. Difficulty in learning or remembering verbal information

b. Right posterior temporal cortex

i. Difficulty in learning or remembering visual information

17) What are the higher mental functions associated with the right and left hemispheres?

a. Right

i. Drawing/ art skills

ii. Intuition

iii. Geometric

iv. Recognition of faces

v. Speech intonations and gestures

b. Left

i. Intelligence

ii. Handwriting

iii. Language comprehension

iv. Articulation

v. Calculation

vi. Rationalization

18) What are the differences between fluent and nonfluent aphasia?

a. Nonfluent (expressive or fluent aphasia)
i. Caused by a lesion in the Broca area

1. left inferior frontal gyrus 

a. opercular and triangular parts

2. motor or expressive speech area

ii. Slowed or prolonged output of words

iii. Poor articulation

iv. Short sentences

1. contain only necessary verbs, nouns, and pronouns

v. If lesion is only in broca’s area aphasia is mild and transient

vi. Larger lesion containing adjacent parts of the frontal lobe

1. more persistent aphasia

vii. Broca aphasia may also result in
1. mutism (inability to speak)

2. agraphia (inability to write)

b. Fluent (receptive or sensory aphasia)
i. Caused by a lesion in Wernicke area

1. superior temporal gyrus 

2. comprehension and formulation of language

ii. Production of words is fine but use of words is defective

iii. Patient inserts unnecessary words or substitutes one word for another, may also string together several words or phrases but with no meaning
