Neuroanatomy




Neurons Wired Together into a Functional Network
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® Some basic terms in neuroanatomy

central nervous system (CNS) = brain + spinal cord

peripheral nervous system (PNS) = cranial nerves +
spinal nerves + peripheral ganglia

nucleus - a local collection of cell bodies in the CNS

ganglion - a local collection of cell bodies in the PNS
(exception: basal ganglia) :

tract - a bundle of axons in the CNS
nerve - a bundle of axons in the PNS

gray matter - areas where there are
lots of cell bodies in the CNS
appear grayish in color

white matter - areas where there are
lots of myelinated axons in the CNS
appear white in color




® Naming conventions for tracts

® begins with the location of the cell bodies
and ends with the location of the
terminal buttons (e.g. spinothalamic,
corticospinal, spinocerebellar)

® prominent tracts may retain their old
names: e.g., fornix, pyramidal tract

® other names for tracts: fasciculus, capsule,
commissure, lemniscus, peduncle (used in
special cases)




Development

® three cell
layers of the
embryo:
ectoderm,
mesoderm,
endoderm

® the nervous
system (and
skin) forms
from the
ectoderm

Gemn layers

Dorsal

Vertebrates

Ventral

Insects

Dorsal

Ventral

Gem layers Organs

Endoderm gut, liver, lungs gut

Mesodem skeleton, muscle, kidney, heart, blood muscle, heart, blcod
Ectoderm skin, nervous system cuticle, nervous system




Development

Neural Plate Border Newral Plate Epidermis

® a neural plate
forms and
gradually
folds into a
neural tube

® |ots of things
Can go Wrong Neural Crest —————

Neural Tube

Warning: the next slide is a little rough!




Development

((((((((

® anencephaly -
missing cerebral
hemispheres when
the cephalic (head)
end of the neural .
tube fails to close Range of Micoeph everity

® micro(en)cephaly -
zika (a mosquito
borne virus)




Development

® myeloschisis - abnormal
formation of the spinal | =
cord o

® spina bifida being one of
the milder forms (lower
spine and spinal cord,
generally)




Development

® eventually, the developing nervous
system becomes roughly segmented into

SiX regions

® telencephalon -cerebral hemispheres

® diencephalon - thalamus and
hypothalamus

® mesencephalon - midbrain

® metencephalon - pons and cerebellum

® myelencephalon - medulla

® spinal cord

Cerebral
hemisphere

Lateral
ventricle
Optic
vesicle
Third
ventricle

Cerebral
aqueduct

Fourth ] Metencephalon
ventricle

] Telencephalon

Diencephalon

—

Mesencephalon

Myelencephalon

\ -I Spinal cord
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Meninges

A. — Araochnoid
A.G. — Arcchnoid Granulation

B, — Bone
C.A. — Cerebral Artery
C.V. — Cerabral Voin . <

D, = Dura Mater )
F.C. — Falx Cerebri Men|nges (Clba
P.M. — Pia Mater

S. — Skin |) dura mater
S.A.S. — Sub-Arachnoid Space .
5.D.5. — Sub-Dural Space 2) arach nOId mater

S.5.8. — Superior Sagittal Sinus

3) pia mater
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Cerebrospinal Fluid (CSF)

® fills the ventricles and subarachnoid space

® produced in the choroid plexus in lateral
and 3rd ventricles

® about |25 milliliters (or 1/2 cup)

® circulation - lateral ventricle to the third
ventricle, through the cerebral aqueduct to
the fourth ventricle, then through three
small foramens into the subarachnoid space

® functions: cushioning and buoyancy, waste
disposal




Hydrocephalus

“water on the brain”

blockage of one of the
smaller foramens or

aqueducts can result in
build-up of CSF behind the

block

the blockage is usually in
the cerebral aqueduct

corrected surgically

this can happen in adults,
too!

Normal Ventricles




|) vertebral arteries
2) basilar artery

3) circle of Willis
4) internal carotid artery

Blood Supply of
the Brain (Ciba)

(blood is drained away via sinuses embedded in the dura,
and eventually via the jugular vein)
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Energy Needs of the Brain

(your brain runs on sugar)

® consumes about 20% of oxygen carried in
the blood (even though it is only about 2%
of adult body weight, about 3 pounds)

® requires about 400 Calories per day (all in
carbohydrates) - burns |5 watts (about |/4
Cal/min) more or less continuously

® when the body is at rest, it is the most
expensive tissue in the body to maintain

® when the body is active, muscles burn more
energy than the brain




Telencephalon




Lateral Surface central fissure
precentral gyrus postcentral gyrus

precentral sulcus
postcentral sulcus

superior
temporal  lateral fissure \
gyrus brainstem

s
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Precentral Central Postcentral
gyrus fissure gyrus

Longitudinal
fissure

Lateral

fissure —
Superior =
temporal ‘
gyrus Cerebellum
Precentral Central Postcentral
gyrus fissure gyrus
Frontal Parietal Temporal Occipital
lobe lobe lobe lobe

Lobes of the Cerebral Hemispheres
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Kinds of Cortex (cx): primary sensory,
sensory association, primary motor,
secondary motor or premotor, prefrontal

central fissure

motor
association or

primary
somatosensory

premotor cx cortex
primary parietal
motor cX association cx

visual (occipital

prefrontal cx association cx

Wernicke’s area

primary visual

Broca’s area
cortex

auditory

association cx taste cortex

lateral fissure

primary
auditory cx
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Structure of Cortex

neocortex

six-layered
cortex

input layers
output layers
etc.

Nissl
Stained
Neocortex

s L T Stellate
I g : cell

ARy
A ‘L . .l

«* A S A
o.o '.~ 'k

idal

Golgi
Stained
Neocortex

£ I

Axons and dendrites;
few cell bodies.

jﬁ ‘O
sy

Densely packed
stellate cells; a few

small pyramidal cells.

Loosely packed
stellate cells;
intermediate-sized
pyramidal cells.

Bands of densely
packed stellate cells;
no pyramidal cells.

Vv

Very large pyramidal
cells; a few loosely
packed stellate cells.

Vi

Pyramidal cells of
various sizes; loosely
packed stellate cells.

W
w

s

I

|
\
|

Myelinated pyramidal
cell axons; few cell
bodies.
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Structure of Cortex

as opposed to

the limbic cortex Tl

/ ~

“ Cingulate (Limbic)

(light purple) *” Lo (Gyrie

an evolutionarily
more primitive cX

3 to 5-layered
C O rteX Parahippocampal

23



Brodmann Areas

cortex

Areas 39, 40

Areas 44,45
Broca's area
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Wernicke's area

Area 22

Primary auditory

cortex

Brodmann’s cytotechtonic map (1909)

Medial surface

Brodmann'’s cytotechtonic map (1909)

Lateral surface
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Midsagittal Section  corpus callosum
cingulate sulcus

(anterior)
cingulate gyrus
(limbic cortex)

pineal gland

posterior

_Commissure

YA cerebellum
brainstem

anterior commissure
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Ventral Surface

cranial nerves
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Limbic System

Anterior nucleus of thalamus
Stria medullaris

Septum pellucidum
Habenular nucleus

Anterior commissure - 4 , ,
=t - " Indusium griseum
- Cingulate gyrus
-~ / :
Septal nuclei .\ Corpus callosum

Stria terminalis
Subcallosal area ’

Paraterminal gyrus
Lamina terminalis

Fasciolar gyrus
Olfactory bulb
Fimbria
Olfactory striae Hippocampus
medial
lateral Dentate gyrus

“*
-

Optic chiasm - N Mammillothalmic tract

Diagonalband [ 8 e\ * ‘Mammillary body

Amygdaloid complex Parahippocampal gyrus '”“““c“‘lf.:‘"‘
é v

(Amygdala) Uncus {. Nbw

/% CIBA
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Limbic System Functions

® amygdala
® emotion, emotional learning, fear

® attaching emotional consequences to
environmental events

® people (and animals) with damage in the
amygdala tend to have an impaired sense of fear

® cingulate cortex

® motivation and attaching motivational
significance to recent behaviors

® e.g,pain of social rejection
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Limbic System Functions

® septal nuclei

® pleasure, reinforcement, social behavior

® drives a theta rhythm in the hippocampus
associated with learning and memory

® |esions in animals cause “septal rage”
® hippocampus

® memory consolidation - damage often results in
STM failing to be consolidated to LTM

® spatial learning and cognitive maps




Basal Ganglia
s

Caudate
Putamen nuéieus
Iobu? allidus Thalamus
ateral part .
. Subthalamic
Globys pallidus nucleus
(medial part)

Substantia
nigra

Basal
ganglia

Thalamus
(for anatomical reference)

Amygdala
(for anatomical reference -
not part of the basal ganglia)

functions: movement, behavior
selection, damage results in
movement disorders
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Diencephalon




Brainstem

h -

7 or g
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LT corsal view

ventral view
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Thalamus - a relay into the neocortex

TO prefrontal
Right Left cortex
Thdamus Thdamus lﬂt@mal
Bands of medullary
e lamina
<rolem pro Cerebellum Intralaminar
\3 nuclei

Mediodorsal nuclei
Hypothalamus e Nucleus > a
medullary |
!
lamina front!

TO auditory
cortex
Pulvinar
Geniculate
Body
R - L S Centrum T O motor
Lateral | medianum o
| Geniculate N | cortices
Body ventral posterior nuc. f
TO somalosensory
| corex
O visual
COrnex TO posterior
association cortex

from basal ganglia

Nuclei of the Thalamus and cerebellum
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Functions of the
Hypothalamus

emotion and motivation via interconnections
with the limbic system (some consider it
part of the limbic system)

homeostatic (self-regulating) drives such as
hunger and thirst

regulation of the pituitary gland

regulation of the autonomic nervous system




The Lower Brainstem

mesencephalon
metencephalon
myelencephalon




mesencephalon (myelin stain)

: ap— dorsal
superior colliculi

tectum

periaqueductal
gray

tegmentum
(red nuc.)

substantia

pyramidal higra
tract ventral | cerebral
cranial peduncle

Mesencephalon

nerve nuc. (crus cerebri)

(1)

General rule of thumb in the brainstem and spinal cord: the more dorsal something is, the
more likely it is to be sensory, and the more ventral the more likely it is to be motor.
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metencephalon (myelin stain)

cerebellum

cranial

nerve nuc. §
(VII)

lateral
lemniscus

medial
lemniscus

middle
cerebellar

pyramidal beduncle

tract
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cerebellar

C b II anterior lobe
(asesrl:?wnﬁ anl‘:lerrlI cerebellar cortex, P N

sagittal section of the deep nucleus
entire head)

horizontal

inferior sulcus
Y tonsil Ser,rgLuenar
Ventricl®  flocculonodular lobe

. f layer
=1 \
¢
l \Granular

i \ layer
i)

‘J’." \Medullary
"% ‘ layer

-®
-

Basket
cell
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myelencephalon (myelin stain)

somatosensory
nuclei

cranial

nerve nuc.
(XII)

inferior
olive

Medulla

pyramids
(pyramidal tracts)
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MAMMILARY HODY

INTERFEDUNCL LAN
FOSSA

CEREHRAL PEDUNCLE

BASILAR SULCES

MIDDLE CEREBFLLAR el —

PEDUNCLE

BASAL PORTION
OF THE PONS

OLIVE

| PYRAMID l

VENTROLATERAL
SULCES

VENTRAL MEDIAN

Decussation of the pyramidal
(corticospinal) tract

OPTIC TRACT R

OUULOMOTOR NERVE

TRIGEMINAL NERVE

D ‘ MOTOR VORTION OF O N,V

SENSORY PORTION
) OF CN YV

ABDUCENS NERVE

MOTOR FORTION
oF ¢

INTERMEDIATE NERVE

OoF Cx.VI

VESTIBULOSCOCHLEAR

NERVE

GLOSSOPHARYNGEAL
NERVE

CRANIAL ROOT OF

FISSURE

DECUSSATION OF
THE PYRAMIDS

SPINOACCESSORY (C.N XD

SPINAL ROOT OF C.N.XI

VENTRAL ROOT OF
FIRST CERVICAL NERVE

FACIAL NERVE (C.N, VID

Xl

RIGHT LEFT
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(1)

UPPER MOTOR NEURON THE PYRAMIDAL MOTOR SYSTEM
LESION
Knes
Contralateral Hemiparesis Shoulder,_ TV HJLp Ankle
Toes
n Elbow
Postural Flexion of Arm, L &
Extension of Leg e, (_ —)’\
Hand
Muscles Hypertonic T"””"’Bmw
Tendon Reflexes Hyperactive facl e
) Jaw— 1, G, Internal Capsule
Atrophy Hot Prominent
— e N A
Ho Muscle Fasciculations Pyramidal Tract
LESIOH (1) /

Pathological Reflexes Present

’ Midbrain ‘ v Cerebral Peduncle

\ 2) /L ' - Corticobulbar Tract

LOWER MOTOR NEURON Y .
LESION Pons " o i

Paresis Limited to Specific
Muscle Groups

Gait Depends on Muscles

Affected. Flail-like Medulla g XX X1

Movements Common “'_u Pyramid
D Muscles Flaccid @ Pyramidal Tract
P p—" Medulla L ' \\ Decussation of
Tendon Reflexes Absent Pyramidal Tract
or Hypoactive
\ Lateral
Atrophy Prominent Corticospinal
spastic phy yinal Cord ‘ _ Tract
lysi Muscle Fasciculations Present "-
para )’SIS LESIOHN (2) =

Contractures & Skeletal
Deformities May Develop

‘5261 '('pa yig) ABojoisdydoinap pue Awojeueoinap) [EJIUND JO S|BNUASST $,Z]ES) 7§ J8JUBN W04




Spinal Cord




spinal cord (myelin stain)

dorsal horn
~ (sensory afferents)

dorsal columns
(ascending sensory
tracts - fine touch

pyramidal
tract (about
here)

Spinal Cord (motor efferents)
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Cerebrum

Cerebral cortex

postcentral gyrus

/ S N

Posterior limb o

ntemal capsule

Ventra (B0 wlerolatera
VPL) nucleus of

Malamus

ralaminar nucleus

Midbrain

Me -'ll.!l cmniscus

Pons

Medial lemniscus

’ p |
/l_ racuie nucieus

S uneate nucleus

Lower medulla

Internal arcuate tibers (decussation of the medial lemniscus

Fasciculus gracilis

Fasciculus cuneatus \ \ .
\ A/f iteral cervical nucleus (C1-C2 only
)

*

L,

Cervical spinal cord

Propr oception, position
Touch pPressure, vibration
C s SIMNOCEEVICAL tracCt

Lumbar spinal cord

Propriod eption, position

Touch, pressure, vibration

Felten & Shetty: Netter's Atlas of Neuroscience, 2nd Edition.
Copyright © 2009 by Saunders, an imprint of Elsevier, Inc. All rights reserved.

Somatosensory
System
(fine touch)
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C.T. — Comma Troct (Schulize)
D.P. « Direct Pyromidal Troct
D.5.-C. = Dorsal Spino-Corebellar Troct
F.C. = Funiculus Cunsatus (Burdach)
F.G. — Funiculus Grecills (Goll)
L.P, «- Laterol Pyromidal Troct
LS.-T. — Loteral Spino-Thalamic Troct
0.8. — Ovol Bundle
RS, — RubroSpinal Tract
5.T. — Spino-Tectal Tract
1.5, — TectoSpinal Tract
V.5,-C. — Ventral Spino-Carobellor Troct

(Gower}
V.5.-1. = Ventrol Sgine-Thalomic Troct

Schematic section of spinal cord (Ciba)

DORSAL

—

Y STy
F.6. /

Th. VI

é. - ipcx of zou"lcof Column
A.G.C, — Anterior Gray Commissure
VENTRAL AW.C. — Anteriar White Commissure S. I
< 8.8, — Bulbo-Spinal Troct i
Schematic sectien (Helwig’s Bundle} ’
through spinal cord, C. = Cervix of Posterior Column
shawing on left the trects P, — Fasciculus Proprius
of greotest clinical im- F.R. — Formatio Reticularis
porlonce ond, on right, M2, — Marginol Zone
other trocts and lend N.D. — Nucleus Dorsalis
morks s well, ng — Posterior chrl cclnnmium
ED ind tract .G, — Substentio Gelatinosa
&Eom E,;f.'.’ "::, :::d’; SM.F. — Sulca-Marginol Fesciculus
BLUE, from cord %o V.5. — Vestibulo-Sginal Troct
brain.) Representative sections theaugh cord of vorious levels.
S. 10

Sensory pathways are shown in blue;
motor pathways are shown in red.

Th I
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Conus medullaris

The spinal cord ends abou

Cauda
equina
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Ll

’

. 3
.‘Qo’cs ©o "‘

Section Through
Thoracic Vertebra

. ventral

' .).'\ ', -

L @ Q ~9 ;
N s %50
¥ ’?Q f‘\}«"é"»

Spinal Cord in situ (Ciba)

Section Through
Lower Lumbar Vertebra

A. — Arachnoid
A.R. — Anterior Root of Spinal Nerve
A.Ra, — Anterior Ramus of Thoracic Nerve
{Intercostal Nerve)
C.E. — Cavda Equina
D.M. — Dura Mater
E-D.S. — Epidural Space
F.T. = Filum Terminale
LAM. — Lemina
L. — Lung
P.P. — Parietal Plaura
P.Ra. — Posterior Ramus of Thoracic Nerve
P.z. — Posterior Root of Spinal Nerve
R.C. — Rami Communicantes
S. — Subearachnoid Septum
S-A.S. — Subarachnoid Space
S.C. — Spinal Cord
S.G. — Spinal Ganglion
S.P. — Spinous Process
$.T. — Sympathetic Trunk
V.B. — Vertebral Body
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Spinal Nerves

AUTONOMIC NERVOUS SYSTEM

CNS (acetylcholine)
P ACh Post-ganglionic
Pre-ganglioni ACh
N® reogangions R, o Parasympathetic
S AChE @ ACh branch

(Dim

NE
& NE

& NE Sympathetic
& NE branch
4 NE
#l NE

Adrenal medulla (norepinephrine)

‘epinephrine

SOMATIC

Motor neuron

ACh

Sensory neuron

glutamate (mostly) «

Sensory receptors
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SENS

C.N
Cm N —
Mes. N5

S5NS5 —

V.N

cranial nerves

N.Sat Sup.?
ol - - N Sal. Inf.*

7 (1) B/J N.T.S.

Schematic sogittal pro- SN 5 '
jection of sensory nuclel, 9. » Sy Schematic sogittel peo.

jection of motor nuclei. N.A;

Cm.N.

10.®

MOTOR NUCLEI

D.M N0 Dorsal Motor Nucleus of Vogus
E.-W.N, — Edingar-Westphal Nucleus
M. N5 — Motor Nucleus of Trigeminal Narve
M.N.7 — Moter Nucleus of Faclal Nerve
N.A, — Nucleus Ambiguus

N3 — Nuclous of Oculamotor Cranial Nerve Nuclei (Ciba)

N.4 — Nudleus of Trachlear

ORY NUCLE!

Cochleoar Nucleus
Commissural Nucleus
Mesencephaolic
Nuclous of Trigeminol
Nerve

Nuclous of Tractus

Solitarius
P A= N.& «= Nucleus of Abducens

- Principal Sensary . R
Nyel AN N.11 — Nudeus of Spinal Actessory

vcleus of Trigeminol

Nerve - N.12 — Nucleus of Hypoglossol
'ﬁ':innl Sato e N.Sal.Inf. — Inferior Salivetory Nucleus
5 I N.Sal.Sup. — Suparior Salivatory Nucleus

Trigeminal Nerve

estibuler Nucleus




— sensory fibres \ Olfactory (1) ] Intermediate Glossopharyngeal (1X)

— motor fibres >N\ . sensory nose - _ . motor: motor:
-\ \ 5" ‘—---__\\ ‘ 51‘ submaxlllary and pharyngeal
Optic (I1) — }' \ /g . sublingual gland musculature
sensory: eye =  sensory: sensory:
anterior part of tongue posterior part
B P 10 “ and soft palate gr::irljg::érynx
OIS e  \estibulocochieer (VIIl :

nerve

s

sensory: WA

inner ear =
\)
| ,\
- [
‘_ -

Trochlear (IV)
motor: superior
obligue muscle

1] /
vestubular

oochlear

Abducent (V') ‘\'—/\ lV vagus (x)
motor: external Oculomotor (1) ( Vi Vi motor:
rectus muscle  motor: all eye heart. lungs,
muscles except l"’(“' = :;;..);/ bronchi,
those supplied by X — gastrointestinal
IV and VI Xl \ tract
W : sensory:
— —_.:_-__- Xl gk heart, lyngs,
) N : bronchi, trachea,
| b larynx. pharynx,
. g | B - gastrointestinal
Trigemina! (V) \ i z / tract, external ear
sensory: face, \ ‘e e | .
sinuses, teeth, etc. \\'f/r» - s 1L
. i " Facial (VIl) ﬁ\
motor: muscles “ w8 motor: Accessory (XI)
of mastication \&? ;& muscles Hypoglossal (X1 : ' motor. sterno-
of the motor: muscles cleidomastoid and
© 2007 Encyclopadia Britannica, Inc. face of the tongue .Q trapezius muscles
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cranial nerve l: olfactory nerve

—motor fibres -~ sensory nose 7 - ,.

\ -

4
// N h :
1y
I
N\ Amygdakoid compley” s

ANV o ‘ §
\‘::\fj \. / }\‘-::/-,:;—:::; v'_'_)_r/ < . .
N\ AT =V / v /B

— sensory fibres 3\ Olfactory (1) : . To consalateral side
&< g

W OFactory newoepithebum -
f Prtform contex” '

y Z—IX
gy} l;:.'/
31 | [ X |
i _ i "
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cranial nerve ll: optic nerve

— sensory fibres \
—motor fibres st IS B A

SN, T \ A

R s 3 N . -
Optic (Il s — "/ Visual Pathways in
sensory: eye 1 — ' |

pe— b the Brain

(from House and Pansky, A Functional Approach
to Neuroanatomy (2nd ed,), McGraw-Hill)

—

sy
3 pho

25 1. ganglion cells of the retina

w2, axons form the optic nerves
(nerve 1)

3. partially decussate at the
optic chiasm

4. become the optic tracts

5. which synapes in the lateral

nasugvone geniculate nucleus of the

thalamus
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Occipita! {calcaring)
cerlen

Viswal lields

. Optic tact

T} (seniculecalcarise

the Brain

to Neuroanatomy (2nd ed.), McGraw-Hill)

1. ganglion cells of the retina

2. axons form the optic nerves
(nerve II)

3. partially decussate at the

oo optic chiasm

o 4. become the optic tracts

5. which synapes in the lateral
oeniculate nucleus of the
thalamus

- Laleral vertr cle

Optiz radiation

wacd

1 Total blindness of rig

due to complete Iesnon 3?" Optic nerve

right optic nerve

O D

polar hemianopla due to
modmo chiasmal lesion

Q Q)

ht nasal hemianopia due
ion involving right
penchuasmal area

Visual Pathways in

(from House and Pansky, A Functional Approach

radiations

VISUAL FIELDS

O O

4 Left homonymous hemianopia
due to lesion or pressure
on right optic tract

S Left homonymous inferior
quadrantanopia due to
involvement of lower right
oplic radiations

6 Left homonymous rior
quadrantanopia due
involvement of upper right
optic radiations

D

7 Left homonymous hemianopia
due to lesion of right

occipital lobe
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cranial nerves lll, IV, and VI: eye movement

— sensory fibres \
— motor fibres
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4 ' e . intermediate
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rectus muscle ~ motor: all eye :
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cranial nerve V: trigeminal nerve

— sensory fibres S\ )
—motor fibres e Ae v
SRS S L) ) '
_ Py, \\(’ L | e mmd
— 1 /N
intermediate
nerve

- m
v

e ;i:';:::.::Vlll'—»// Copyright © 2002 WebMD, Inc. All rights reserved.
E. ,‘:"_/—_' p— lx —— .-./, -(’—‘,. v

s

Trigemina! (V)

sensory: face, 8
sinuses, teeth, etc. \\“’/7} — ot

M

motor: muscles - v
of mastication LA
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Trigeminal neuralgia or Tic douloureux

“*Trigeminal nerve is
fifth cranial nerve.
“Trigeminal nerve is
responsible for
sensation in the face
and certain

motor function such
as biting, chewing. Trigeminal Nerve
“Three major branches ophthalmic
nerve, maxillary nerve, mandibular
nerve

T igeminal N‘euralgg‘

Sudden, stabbing, shocking facial pain
that seems to come from nowhere.
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— sensory fibres
— motor fibres

S

P
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cranial nerve Vll: facial nerve

[ Brarchoal metor
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motor:
- muscles
of the
face
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Facial Nerve Palsy (Bell's Palsy)

: : *Facial
. muscles

usually caused by:
1) stroke
2) tumor
3) infection
a) Herpes zoster
b) Lyme disease
4) etc.

usually resolves on its own
within about two months
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cranial nerve Vlll: auditory nerve (and many other names!)

vestibular apparatus , — sensory fibres
nerve VIII € — motor fibres

PONS ~i

vestibular nuc. |

intermediate
cochlear nuc. nerve| Vestibulocochlear (VIII)
sensory: |
" \ inner ear L

cochlea
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v / cochlear
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BRACHIA

MEDIAL
OF INF. CORRESPONDENCE BETWEEN
OENI'OC;I#A‘IE cCOLLICULl COCHLEA AND ACOUSTIC
AREA OF CORTEX:
INFERIOR Blue — low tones
COLLICULUS Rac e ncium fones
Yellow — high tones
MIDBRAIN
LEVEL

SECTION THROUGH
A TURN OF BONY
COCHLEA SHOWING
LOCATION OF
ORGAN OF CORTI

NUCLEI OF
LATERAL
LEMNISCI

DORSAL
COCHLEAR

LATERAL
LEMNISCI NUCLEUS

BEP . u, OROAN OF
GANGLION COR

SCALA
TYMPANI

VENTRAL
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NUCLEUS TECTORIAL MEMBRANE

SUPERIOR
OLIVARY
COMPLEX
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NERVE

N |
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AL = S=—2%—  INNER |OUTER PHALANGEAL
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RS BASILAR MEMBRANE
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auditory
system
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The End




