Brain stemn  GAmsten

Thalamus
 Stalk like in shape

* Connects spinal cord

. Cerebellm
forebrain

Parts: idai

1. Medulla oblongata

2. Pons oy ———
3. Midbrain :

Medula oblongata L
+— 5pinal corg



Olfactory tract
Anterior perforated substance

Infundibulum (pituitary stalk)
Optic chiasm

Mammillary bodies

Optic tract ——— Temporal lobe (cut surface)

Tuber cinereum ﬂ
1%

Cerebral crus

Oculomotor nerve (111)
Trochlear nerve (IV)
Trigeminal nerve (V)

Lateral geniculate body Abducent nerve (V)
Facial nerve (V1) and

Posterior perforated substance intermediate nerve

Vestibulocochlear nerve (VI
Pons vill)

Flocculus of cerebellum

Middle cerebellar peduncle Choroid plexus of 4th
ventricle

Olive
Glossopharyngeal nerve (1X)

Pyramid Vagus nerve (X)

Ventral roots of 1st spinal nerve (C1) Hypagiaseal nane (X1}

Accessory nerve (XI)
Decussation of pyramids



Internal structure of medulla

1. Level of decussation of pyramids(motor /
close medulla)

2. Level of decussation of leminisci (sensory/
close medulla)

3. Level of olives (open medulla)
4. Level Just Inferior to the Pons



Level of decussation of pyramids

Posterior median sulcus

e Decussation of
pyramids

Fasciculus gracilis
Nucleus gracilis

Fasciculus cuneatus
Nucleus cuneatus

Spinal tract of trigeminal
nerve

Spinal nucleus

of trigeminal nerve

* Fasciculus gracilis
and the fasciculus
cuneatus

* nucleus gracilis
and the nucleus o N
Lateral corticospinal tract ~D0N,

cuneatus TR
(posterior to the o\
Posterior spinocerebellar

central gray i \ \X

Spinal root of accessory
nerve

Medial longitudinal fasciculus{

matter)
) Lateral spinothalamic tract
e Spinal nucleus of

Medial accessory olivary nucleus

the trigemina | Anterior spinocerebellar
nerve s
Central canal Decussation of pyramids
* Central canal Pyramid Anterior median fissure

« The lateral and anterior white columns of the spinal cord is unchanged



Level of decussation of pyramids

Posterior median sulcus

Fasciculus gracilis
Nucleus gracilis

Fasciculus cuneatus
Nucleus cuneatus

Spinal tract of trigeminal
nerve

Spinal nucleus

of frigeminal nerve

Lateral corticospinal tract ~&

/l,
Posterior spinocerebellar

tract

Spinal root of accessory
nerve

),

.9

\

1'I

\
\ -~
\ !
| {
J

\ 4
L*

Medial accessory olivary nucleus

Medial longitudinal fasciculu

Lateral spinothalamic tract

Anterior spinocerebellar

tract
Central canal Decussation of pyramids

Pyramid Anterior median fissure



Level of decussation of leminsci

Sensory decussation

LeminiSCi are fO rmed Fasciculus gracilis

. I Central canal Nucleus gracilis
by Intema arcuate Fasciculus cuneatus
f| berS § v Nucleus cuneatus

Internal arcuate fibers

r g : Spinal tract of
megeminal nerve
k K}/J/Spmal nucleus

Hypoglossal nucleus

internal arcuate fibers
emerge from anterior

Medial longitudinal fasciculus

‘ of trigeminal nerve
0
aspect Of n UC|eUS Posterior spinocerebellar {7 ‘k\}:.@ g Spinal root of
gracilis and nucleus o tﬁ WS il
- 7 : Inferior olivary nucleus

Cuneatus Lateral spinothalamic tract '
Decussation takes ,

. Anterior spinocerebellar tract ‘ Hypoglossal nerve
place posterior to
pyra m |dS Decussation of medial lemnisci Fyvan

B
Spinal nucleus of the

trigeminal nerve
(lateral to the internal  * The spinocerebellar vestibulospinal, and the

arcuate fibers) rubrospinal tracts (anterolateral)

spinal lemniscus « Central canal

lateral to the
decussation of the
lemnisci




Level of sensory decussation

Fasciculus gracilis

Central canal Nucleus gracilis
Fasciculus cuneatus
— Nucleus cuneatus

Internal arcuate fibers

/ - Spinal tract of

_-"'.H --
= "'f trigeminal nerve

:? Spinal nucleus
of trigeminal nerve

f -
Hypoglossal nucleus

Medial longitudinal fasciculus ~/__ RS\ LA

. 2 -_-.'-1

Spinal root of
accessory nerve

= e Inferior olivary nucleus

Posterior spinocerebellar
tract

Lateral spinothalamic tract

Anterior spinocerebellar tract Hypoglossal nerve

Decussation of medial lemnisci Fyan




Level of sensory
decussation

1----ant. Median fissure
2-----post. Median sulcus
6-----nucleus gracile
7-----nucleus cuneatus
8-----int. arcute fibers

9---- decussation of medial
leminiscus

10----pyramids




Posterior meadian sulcus

Fasciculus gracilis
MNucleus gracilis

Fasciculus cuneatus
MNucleus cuneatus

Spinal tract of trigeminal
nerwve

Spinal nucleus

of trigeminal nerve

Lateral corticospinal tract -

Posterior spinocerebellar i e,
tract i et
o

Spinal root of accessory
nerve

Medial longitudinal fasciculus

Lateral spinothalamic tract

Anterior spinocerebellar Medial accessory olivary nucleus
tract
Central canal Decussation of pyramids

Anterior median fissure

Fasciculus gracilis

Mucleus gracilis

Fasciculus cuneatus
MNMucleus cuneatus
Internal arcuate fibers

Spinal tract of
trigeminal nerve

Spinal nucleus
of trigeminal nerve

Central canal

Hypoglossal nucleus

Medial longitudinal fasciculus

Posterior spinoccerebellar
tract

Spinal root of
ACCESSOry narve

Inferior olivary nucleus
Lateral spincthalamic tract

Anterior spinocerabellar tract Hypoglossal nerve

p i
Decussation of medial lemnisci yramid



Level of olives (open medulla)

inferior part of 4th Medial longitudinal fasciculus

. Hypoglossal nucleus Inferior medullary velum
ventric I e Dorsal vagal nucleus Cavity of fourth ventricle

Medial vestibular nucleus
H MNucleus of tractus :
Py ramids pi  Posterior cochlear nucleus
Reticular formation

Inferior vestibular
nucleus

ICP (posterolateral

Spinal tract and Inferior cerebellar
ucle e
corner) sl pedunc
FEm T, Anterior cochlear

nucleus

Medial leminiscus

Nucleus ambiguus i
R F gus nerve
. Anterior
Spinal nucleus of spinocerebellar tract Dorsal accessory
. . . Lateral olivary nucleus
trigeminal and its spinothalamic tract Y
tract (anteriomedial L olivary nucleus
Medial lemni Medial accesso
to ICP) o m;iu olivary nucleus a
: th th th Hypoglossal nerve
N uc Ihel Of 1 2 1 1 10 Anterior median flissure A ate nuclei Pyramid
& 9t

Inf Olivary nucleus

Medial longitudinal
fasciculus



Olivary nuclear complex

Mainly Inf. Olivary
nucleus

Gray matter is
shaped like a
crumpled bag with
its mouth directed
medially
Responsible of the
elevation olive

Has communications
with spinal cord,
cerebellum & cortex
Function is
associated with
voluntary muscle
movement

Madial longitudinal fasciculus
Hypoglossal nucleus Inferior medullary velum
Dorsal vagal nucleus Cavity of fourth ventricle
Medial vestibular nucleus
Nucleus of tractus Posterior cochlear nucleus
solitarius .

; . Inferior vestibular
Reticular formation nucleus

Spinal tract and Inferior cerebellar
uncle

nucleus of ped

trigeminal nerve Anterior cochlear

nucleus

Nucleus ambiguus
Vagus nerve

Anterior
spinocerebellar tract
Lateral
spinothalamic tract

Dorsal accessory
alivary nucleus

Inferior

Tectospinal tract olivary nucleus

Medial accessory
olivary nucleus

Hypoglossal nerve

Medial lemniscus
Olive

Anterior median lissure

Arcuate nuclei Pyramid



Nucleus ambiguus

Medial longitudinal fascicul
® La rge motor neurons Hypoglossal nucl:us i Isncs:i:fsnmUlary velum

[ ' S0P Ygu micieus Cavity of fourth ventricle
* Situated deep in RF of fourth ventr

Mucleus of tractus %&vr?ora?:m::rcrl\ﬁ?eﬂs
. . . . th solitarius
 Emerging fibers join 9%,
10t and 11t (cranial

: i Inferior vestibular
Reticular formation nucleus

Interior cerebellar

Spinal tract and peduncle
nucleus of
root of accessory) ooy Anterior cochlear

nucleus

* An elongated nucleus in nueeus ambiguus
the medulla oblongata

Vagus nerve

Anterior

that gives rise to the spinccerebolier trac Dorsal accessory
Latoral olivary nucleus
motor fibers of the spinothalamic tract e
glossopharyngeal, vagus, " | .. . olivary nucleus
and accessory (cranial) i | 7 e

Hypoglossal nerve

nerves supplying striated
muscle of the larynx and
pharynx and soft palat

Anterior median fissureé  aciate nuclei Pyramid



Medial longitudinal fasciculus

 Small tract of Medial longitudinal fasciculus

nerve fibers FIpOGIa (Ut
Dorsal vagal nucleus

situated on each Nucleus of tractus

Inferior medullary velum

Cavity of fourth ventricle

Medial vestibular nucleus
Posterior cochlear nucleus

. < q1- litariu =
side of the midline  auium omaton.. "“ ‘\Wi

* Posterior to med. Spinal tract and

Leminiscus O ool

e Anterior to 12t Nucleus ambiguus
nucleus _

_ Anterior

* Itis composed i
largely of spinothalamic tract
ascending fibers TR
from the vestibular Vedial bm""m;m
nuclei and

. Anterior median lissure ;
cochlear nuclei ‘ Arcuate nuclei

ascending to the
motor nuclei
(third, fourth and
sixth)

Inferior vestibular

Inferior cerebellar

Anterior cochlear

Vagus nerve

Darsal accessory
olivary nucleus

olivary nucleus

Medial accessory
olivary nucleus

Hypoglossal nerve




Central gray matter

B Lijes beneath the floor Medial longitudinal fasciculus
Hypoglossal nucleus Inferior medullary velum

of 4t" ventricle Dorsal vagal nucleus Oy of fourth verilfole
Nucleus of tractus Medial vestibular nucleus

. PaSSing from M to L: solitarius Foﬂurbrcorl:hlearrtucfwa
1. Hypoglossal nucleus  FRetiular formaton Inferior vestibular

nucleus
Interior cerebellar
2. Dorsal nucleus of Spinal tract and
nucleus of

peduncle
vagus trigeminal nerve

Anterior cochlear
nucleus

3. Solitary nucleus P Vagus niscve
4. \Vestibular nuclei | e o
(medial and inferior) sl s
spinothalamic tract
Inferior

Tectospinal tract olivary nucleus

Medial accessory
olivary nucleus

Hypoglossal nerve

Medial lemniscus
Olive

Anlerior median lissure

Arcuate nuclei Pyramid



‘ Medulla oblongata at the level of olives

Medial longitudinal fasciculus
Hypoglossal nucleus Inferior medullary velum
Dorsal vagal nucleus Cavity of fourth ventricle
Medial vestibular nucleus
Nucleus of tractus Posterior cochlear nucleus

. = \ \ \ >
Flaticularionﬂah:nanus i\?\ ' ﬁ‘}/“-"’ [— Inferior vestibular
Z | - nucleus
\\ AR ‘/ Inferior cerebellar
a4 MR

Spinal tract and peduncle

nucleus of
trigeminal nerve Anterior cochlear
nucleus

Nucleus ambiguus
Vagus nerve

Anterior
spinocerebellar tract
Lateral

spinothalamic tract

Dorsal accessory
olivary nucleus

Inferior

Tectospinal tract olivary nucleus

Medial accessory
olivary nucleus

Medial lemniscus
Olive

Hypoglossal nerve
Anterior median fissure  Areuate nuclei Pyramid



Level Just Inferior to the Pons

No major
changes

Lateral
vestibular
nucleus
replaced the
inferior
vestibular
nucleus

Cochlear
nuclei visible
on the
anterior and
posterior
surfaces of the
inferior
cerebellar
peduncle.

Inferior medullary velum Cavity of fourth ventricle

Medial vestibular nucleus
Lateral vastibular nucleus

Posterior
cochlear nucleus

longitudinal fasciculus £ 37 \) Inferior cerebellar
. peduncie

Reticular
formation Spinal tract and
nucleus of

Nucleus ambiguus trigeminal nerve

Anterior
spinocerebellar tract

Lateral : LrAE JA\" Anterior cochlear
spinothalamic tract “o " nucleus

Tectospinal tract
Inferior

olivary nucleus
Medial lemniscus Pyramid

Arcuate nuclei



Pons

* Located anterior to cerebellum
e linchlong

e Anterior surface is convex &
shows transverse fibers that
converge on each side to form
middle cerebellar peduncle

e Located between the midbrain and
medulla oblongata

e Contains the nuclei of cranial
nerves V, VI, VIl and VIII




Gross appearance (anterior surface)

e Basilar groove

( m Id I N e) o |Od ge S Ty Cerebral peduncle of midbrain
baSiIa r a rte ry Superficial transverse pontine fibers \ _ = /
e 5% nerve emerges R \ |
from anterolateral s e
Abducent nerve
surface (small Fodte oo G .
. L Pons
motor (medial) e S A\
and large sensory ~ Vadecerbelar
(Iate ral) Glossopharyngeal —st—— 1' : ,,;’g
2is ' X2
th 7th th Roots of IR il
* 6 7 & 8 vagus nqtarve \ ! | .‘" =
emerges at WA\ \i Olive
Accessory
pontomedullary .
yrami

junction M->L

Hypoglossal nerve Medulla oblongata



Pons — anterior view

Groove for basilar artery

Cerebral peduncle of midbrain

Superficial transverse pontine fibers

Motor root of
trigeminal nerve

Sensory root of
trigeminal nerve
Abducent nerve

Roots of facial nerve

— Pons
Vestibulocochlear
nerve
Middle cerebellar
peduncle &
Glossopharyngeal —>
nerve
Cerebellum
Roots of
vagus nerve
Olive
Accessory
nerve
Pyramid

Hypoglossal nerve Medulla oblongata



Pons (posterior view)

Substantia ferruginea

e |ts hidden by from
view by cerebellum

 Forms the upper half
of floor of 4th

ventricle . | E— Lo

Median sulcus

e Triangular in shape Superiur v\
. rebe | : p ,
e Median sulcus cerchakar peccio
Medial eminence

* Medial eminence Suleus 1imltan5—_-‘-;:'-

e Sulcus limitans vesibuiar araa e

e Facial colliculus (inf racil calleulus = '
end of medial

eminence)

Middle

Striae medullares Inferior

* Area vestibuli
(Lateral to sulcus
limitans)

cerebellar
peduncle

cerebellar
peduncle

Midbrain

Pons

Medulla
oblongata



Substantia ferruginea

Median sulcus

Superior cerebellar
cerebellar peduncle peduncle
Medial eminence

Sulcus limitans
Vestibular area

Facial colliculus

Striae medullares \ Inferior

cerebellar
peduncle

Midbrain

Pons

Medulla
oblongata




Internal structure of pons

m |ts divided by
transverse |y Cavity of fourth ventricle _
running fibers of Medial longitudinal faseiculus SupeorTiddry M
: i bell |
tra pEZOId bOdy Facial colliculus Superior cerebellar peduncle
into: Vestibular nuclei
1. Tegmentum _ Inferior cerebellar peduncle
(po st pa rt) Reticular formation
2. Basal part (ant R AR et
ucleus o
pa rt) abducent nerve
Spinal tract and
nucleus of
levels Motor nucleus trigeminal nerve

of facial nerve

Medial lemniscus
Transverse pontine fibers

Level through

caudal part (facial Facial nerve
colliculus) Abducent nerve

: Bundl f corti inal and
Level through Trapezoid body corticonuclear fibere.
cran |a| p art Groove for basilar artery Pontine nuclei

(trigeminal nuclei)



The trapezoid body

e is part of the acoustic .oy corexor

suparior temporal

pathway gyrus

 Made up of fibers
derived from cochlear
nuclei

Acoustic radiation of
internal capsule

Medial geniculate body
Infarior colliculus of midbrain

e lateral lemniscus:
tract of axons in the WA S
brainstem that carries ) Fourth ventricie
information about

MNucleus of laleral lemniscus

| i BRI
sound from the P e
cochlear nucleus to i
the contralateral AP
inferior colliculus of the nzs:mmm
midbrain

Spiral ganglion

e Cochlear nuclei---- of oaiite
trapezoid body---- | @/

. . _ |

lateral lemniscus----inf Aok bty S S
. . the superior clivary

colliculus-----medial nucleus

geniculate body-----
auditory cortex



Level through caudal part (facial colliculus)

MEdiaI |emniscus Cavity of fourth ventricle
most anterior Medial longitudinal fasciculus

Superior medullary velum

/ Superior cerebellar peduncle

p art Of the Facial colliculus
tegmentum, IOng _ Vestibular nuclei
aXiS running , Infarior cerebellar peduncle

Reticular formation
transverse Iy Middle cerebellar
peduncle

Mucleus of
abducent nerve

Facial nucleus
posterior to the
Iateral pa rt Of the Motor nucleus

. . of facial nerve
medial lemniscus

MLF: beneath the
floor of the fourth

Spinal tract and
nucleus of
trigeminal nerve

Medial lemniscus
Transverse pontine fibers
Facial nerve

Fi
Abducent nerve

ventricle on i g
. . Trapezoid body unfd es of c::;:rh.cuspma and
elther Slde Of the corticonuclear fibers
T Groove for basilar artery Pontine nuclei
midline

Abducent nucleus: beneath the floor of the upper part of the fourth
Spinal nucleus of trigeminal and its tract: anteromedial aspect of ICP
Medial vestibular nucleus: lateral to the abducent nucleus



Level through caudal part (facial colliculus)

u Basila r pa rt Qf Cavity of fourth ventricle
H Medial longitudinal fasciculus Superior madulary velum
pons contain g
Superior cerebellar peduncle
small masses of Facial colliculus

Z= . Vestibular nuclei

nerve cells called
pontine nuclei
m  Corticopontine
fibers terminate Nucleus of
. . . abducant nerve
in pontine nuclei
®  Axons of these
. L. Motor nucleus
Ce”S g|ve 0r|g|n of facial nerve
Medial lemniscus
to transverse
ﬁbers Of the Facial nerve
pons which cross

the midline and

" % Inferior cerebellar peduncle
Reticular formation

Middle cerebellar
peduncle

Spinal tract and
nucleus of
trigeminal nerve

Transwverse pontine fibers

Abducent nerve

Bundles of corticospinal and

Trapezoid body corticonuclear fibers

intersect the Groove for basilar artery Pontine nuclei

corticospinal &

corticonuclear ® Transverse fibers enter MCP to cerebellum

tracts, breaking ~ ® This connection is the main pathway linking cerebellum to
them into small cerebral cortex

bundles



Facial Nerve

Nuclei
Parasympathetic Cerebral cortex
Nuclei: S
Location: hypothalamic nuclei — Descending

autonomic

Posterolateral to pathway

the main motor
MNucleus of
nucleus abducent nerve

Colliculus facialis
Sensory nucleus
(nucleus of tractus
solitarius)

- superior
salivatory: Parasympathetic
. superior salivatory
receives from the and lacrimal nuclei

Main motor nucleus

hypothalamus

- Lacrimal nucleus:
receives from

— hypothalamus
(Emotional)

Facial nerve

— sensory nuclei of
the trigeminal
(reflex )



Level through caudal part (facial colliculus)
Cavity of fourth ventricle

Medial longitudinal fasciculus Buperioc iRdUlary Vo

Superior cerebellar peduncle
Facial colliculus

Vestibular nuclei

Inferior cerabellar peduncle
Reticular formation

Middle cerebellar
Mucleus of peduncle
abducent nerve

Spinal tract and
nucleus of

Motor nucleus trigeminal nerve

of facial nerve
Medial lemniscus

Transverse pontine fibers
Facial nerve

Abducent nerve

Bundles of corticospinal and

Trapezoid body corticonuclear fibers

Groove for basilar artery Pontine nuclei



Level through cranial part (trigeminal nuclei)

Medial longitudinal fasciculus

Superior medullary velum

Motor nucleus of
trigeminal n:
beneath the
lateral part of
thefourth
ventricle within
the reticular
formation

Reticular formation Superior cerebellar peduncle

Cavity of fourth ventricle

Maotor nucleus of
trigeminal nerve

Main sensory nucleus
of trigeminal nerve

Fontine nuclei

Middle cerebellar
peduncle

Sensory root of
trigeminal nerve

Main Sensory

nucleus of
trigeminal n
(/ ateral ) Spinal lemniscus Motor root of
. ) trigeminal nerve
SCP: Medial lemniscus Transverse pontine fibers
posterolateral to Trapezoid body e colinn Bt
the motor corticonuclear fibers
nucleus of V

Trapezoid body
Medial leminiscus
Lateral leminiscus, Spinal leminiscus: lateral extremity of the medial lemniscus



Level through cranial part (trigeminal nuclei)

Medial longitudinal fasciculus :
Superior medullary velum

Reticular formation Superior cerebellar peduncle

Cavity of fourth ventricle

Motor nucleus of
trigeminal nerve

Main sensory nucleus
of trigeminal nerve

Pontine nuclei

Middle cerebellar
peduncle

Sensory root of
trigeminal nerve

Motor root of
trigeminal nerve

Spinal lemniscus

Medial lemniscus Transverse pantine fibers

Trapezoid body Bundles of corticospinal and

corticonuclear fibers



Mesencephalic nucleus
of trigeminal nerve

Ophthalmic division

Oculomotor nucleus Maxillary division

Trochlear nucleus

i

2,

e

Trigeminal motor nucleus

Abducent motor nucleus
Sensory root of

Facial nucleus trigeminal nerve
Main sensory nucleus

Superior of trigeminal nerve

salivatory nucleus

Inferior salivatory nucleus Dorsal cochlear nucleus

Mucleus ambiguus of
glossopharyngeal, vagus, and
AcCessory nernves

Dorsal nucleus of vagus

Spinal nucleus of trigeminal nerve

Nucleus of tractus solitarius
Hypoglossal nucleus

Substantia gelatinosa

Anterior gray horn of spinal cord

Mandibular division

Trigeminal ganglion



To head area of primary
somesthalic corex

Proprioception; pressure
from sockets of teeth

To miusches

Touch

Pain and
lemperature



The Brain Stem — The Midbrain

®m |ies between the diencephalon and the
pons

®m  Central cavity — the cerebral aqueduct
Cerebral peduncles located on the ventral
surface of the brain divided by the
substantia nigra into:
Crus cerebri: Anterior
Tegmentum: Posterior

= Contain pyramidal (corticospinal) tracts
m Superior cerebellar peduncles

= Connect midbrain to the cerebellum

Groove for basilar artery

Superficial fransverse pontine fibers
Motor root of
trigeminal nerve

Sensory roat of
trigeminal nerve

Abducent nerve
Roofs of facial narve

Vastibulocochlear
nerve

A~

Middle cerebellar — &
peduncla

SN,

. L

TS

Glossopharyngeal
nerve

Roots of
vagus nerve

Accassary
nerve

Hypoglossal nerve

Medulla oblongata

Cerebral peduncle of midorain

— Pons

QOlive

Pyramid



Midbrain ant. View

Optic nerve
Optic chiasma
Optic tract

Tuber cinereum

|

Mammillary body

Posterior perforated substance o Crus cerebri of midbrain
( == _-ﬁ_—! Oculomotor nerve
mtﬂfmnmlﬁr lossa . -ﬁT_._ b = ! Trochlear nerve

Motor root of trigeminal nerve

Sensory root of
trigeminal narve

Cerebellum

Medulla oblongata

*Interpeduncular fossa
*Crus cerebri
*3d nerve emerges from medial side of crus cerebri in the interpeduncular fossa



The Midbrain-posterior view

®m Corpora quadrigemina — the largest
nuclei

= Divided into the superior and
inferior colliculi

= Superior colliculi = nuclei that
act in visual reflexes

= Inferior colliculi — nuclei that
act in auditory reflexes

Trochlear nerve emerges below the
level of inf. Colliculus (from posterior
surface)

Occulomotor nerve emerges at the
level of sup. colliculus

Sup.brachium (to lateral geniculate
body)

Inf. Brachium (to medial geniculate
body)

4th emerges




The Brain Stem — The Midbrain

® |[mbedded in the white
matter of the midbrain
= Two pigmented nuclei
= Substantia nigra — neuronal

cell bodies contain melanin

Functionally linked to the basal
nuclei
= Red nucleus —lies deep to
the substantia nigra

Largest nucleus of the reticular
formation

Posterior

Cerabral
aqueduct

Superior colliculus

Periaqueductal gray
matter

Oculomotor
nucleus (Il

Medial AT
lemniscus bR

Reticular
formation

Red R
nucleus | 77 ¢

Substantia —
nigra

Pyramidal

(corticospinal)
fibers, forming Cerebral
crus cerebri Anterior peduncle

(a) Midbrain



Cerebral peduncle
is divided into crus
cerebri (ant) &

tegmentum (post)

Tectum is post to
cerebral agueduct

Mucleus of inferior colliculus

Tectum [

Central gray matter

Cerebral aqueduct

Trochlear nucleus
Medial lemniscus

Temporoponting
fibers

Corticospinal and ——=
corticonuclear  °
fibers

Fibers of superior
cerebellar peduncle

Frontoponting Decussation of superior

ihars cerebellar peduncle Interpeduncular fossa

Cerebral
peduncle

| Crus
cerebri

Substantia nigra

Substantia nigra is situated between the tegmentum and crus cerebri




= Trochlear nucleus lies Level of inf. colliculus
close to midline in the

central gray matter Trochlear nerve
. Inferior colliculus
(posterior to MLF) R
® Trochlear nerves

cerebrospinal fluid
Central gray matter

decussate in the Mesancophalic nucieus
of trigeminal nerve
superior medullary Tegmentum Lateral lemniscus
Mucleus of Irochlear nerve
velum Trigeminal lemniscus
. Spinal lemniscus
e Decussation of sup. SR
cerebellar peduncles L gl
(central part of the Medial longitudinal
. fasciculu
tegmentum anterior to Flagion of efcular
formation
the cerebral aqueduct) Corticospinal and

L corticonuclear fibers
Frontopontine Decussation of superior
; fipars cerebellar peduncles

Substantia nigra
Crus cerebri
Mesencephalic nucleus of trigeminal (lateral to
cerebral aqueduct)
= MLF

m RFis lateral to cdbemntarign  Inerpeduncutartossa
decussation

®  Medial, spinal
,trigeminal & lateral
leminisci (Posterior to
Substantia nigra)



Trochlear nerve

Level of inferior colliculus

Inferior colliculus
— . Cerebral aqueduct containing

Tegmentum

«f cerebrospinal fluid

Tectum

Mesencephalic nucleus
of trigeminal nerve

Lateral lemniscus
Nucleus of trochlear nerve

Crus cerebri

>~ Central gray matter
_____.—r-'-"—'-_—--'
; }/ 3
nORC

Trigeminal lemniscus

Spinal lemniscus

Medial lemniscus

Temporopontine
fibers

Medial longitudinal
fasciculus
Region of reticular
formation

Corticospinal and
j corticonuclear fibers
Substantia nigra Interpeduncular fossa  Frontopontine Decussation of superior
fibers cerebellar peduncles
Superior colliculus

_—Cerebral acueduct



q UG Cereoendr peauncies

Level of superior colliculus
Superior colliculus
Cerebral aqueduct

Central gray matter
Trigeminal lemniscus ) Mesencephalic nucleus
. ; \ of trigeminal nerve
Spinal lemniscus Nucleus of oculomotor
Wl (o) [\

_H.‘ S — Medial longitudinal
""-\-,__‘__ /

Medial lemniscus

Temporopontine
fibers

fasciculus
Reticular formation

Red nucleus

Substantia nigra

A

Corticospinal and
orticonuclear fibers
Decussation of

‘ rubrospinal tracts
Oculomotor nerve

Frontopontine fibers



®m Edinger-
Westphal
nucleus

® pretectal
nucleus:
close to the
lateral part of
the superior
colliculus.

Preteclal nucleus

Superior colliculus
Tectobulbar fibers

Parasympathetic nucleus
(Edinger-Westphal nucleus)
of oculomotor nerve

Cerebral aqueduct

Main motor nucleus
of oculomotor nerve

Medial longitudinal
fasciculus

Red nucleus



Inferior colliculus

Cerebral aqueduct containing
cerebrospinal fluid

Central gray matter

Mesencephalic nucleus
of trigeminal nerve

Lateral lemniscus
Nucleus of trochlear nerve
Trigeminal lemniscus

Spinal lemniscus

Tectum

Tegmentum

Medial lemniscus

Temporopontineg
fibers

Medial longitudinal
fasciculus
Region of reticular
formation
Corlicospinal and

: ; corticonuclear fibers
Substantia nigra Interpeduncular fossa  Frontopontine Decussation of superior

fibers cerebellar peduncles

Superior colliculus
Cerebral aqueduct
Central gray matter

Mesencephalic nucleus
of trigeminal nerve
Nucleus of oculomaotor
nerve

Medial longitudinal
fasciculus

Crus cerebri

Trigeminal lemniscus
Spinal lemniscus
Medial lemniscus

Temporaponting
fibers

Reticular formation

Red nucleus

Corticospinal and Substantia nigra

corticonuclear fibers
Decussation of
rubrospinal tracts
Oculomotor nerve
Frontopontine fibers



Red nucleus

q NG cerependr peauncies
Superior colliculus
Cerebral aqueduct

Rounded mass of gray
matter Trigeminal lemniscus

Situated bt cerebral Spinal lemniscus
aqueduct and substantia Medallemniscus

N igra Temporopontine
fibers

Central gray matter

) T A— Mesencephalic nucleus
/ \ of trigeminal nerve
\ / \ Nucleus of oculomotor

R R Medial longitudinal
- : fasciculus

Reddish blue(vascularity Reticular formation
& iron containing

pigment)

Red nucleus

Corticospinal and Substantia nigra

Afferents from: cerebral e e
cortex,cerebellum,substa
ntia nigra, thalamic

nuclei, spinal cord Frontopontine fibers

Decussation of
rubrospinal tracts

Oculomotor nerve

Efferent to: spinal cord,
reticular formation.
thalamus and substantia
nigra

involved in motor
coordination.



Crus cerebri

* Corticospinal &
corticonuclear
fibers (middle)

* Frontopontine
fibers (medial)

* Temporopontine
fibers (lateral)

these descending
tracts connect the
cerebral cortex with
spinal cord, cranial
nerves nuclei, pons
& cerebellum

carticonuclear fibers

Trochlear nerve

Inferior colliculus

Cerebral agueduct containing
cerebrospinal fluid

Central gray matter

Mesencephalic nucleus
of trigeminal nerve

Lateral lemniscus
Mucleus of trochlear nerve
Trigeminal lemniscus

Spinal lemniscus

Tegmentum

Medial lemniscus

Temporopontine

Crus cerebri fibars

Medial longitudinal
fasciculus

Region of reticular
formation
Corticospinal and
corticonuclear fibers

/ \

Substantia nigra Interpeduncular fossa

Frontopontine Decussation of superior
fibers cerebellar peduncles

Superior colliculus
Cerebral aqueduct
Ceniral gray matter

Mesencephalic nucleus
of trigeminal nerve
MNucleus of oculomotor
nerve

Medial longitudinal
fasciculus

Trigeminal lemniscus
Spinal lemniscus
Medial lemniscus

Temporopontine
fibers

Reticular formation

Red nucleus

Corticospinal and Substantia nigra

Decussation of
rubrospinal tracts

Oculomotor nerve

Frontopontine fibers



Level at superior colliculus

Superior colliculus
Occulomotor nucleus
(posterior to MLF) A e SUPWW;‘;’;Z:“*" ot
Occulomotor n emerges & Corstonl suadict
through red nucleus > Central gray matter
Edinger-Westphal Trigeminal lemniscus VAl ' pishicatpiln
nucleus Spinal lomniscus . / \ Nucleus of oculomotor
pretectal nucleus: close  Mediallemniscus _ OQ SA (4 | nerv:dedi .
to the lateral part of the Temmfmf;:gg‘; NG Gk,
superior colliculus.

MLF

Mesencephalic nucleus

Reticular formation

Red nucleus
Medial , trigeminal, Collceabaiaid Substantia nigra
spinal leminiscus (no orticonuciear floers .
Decussation of

lateral leminiscus)
Red nucleus
Substantia nigra Frontopontine fibers
Crus cerebri

RF

rubrospinal tracts

Oculomotor nerve



Substantia nigra

Trochlear nerve

Inferior colliculus

Cerebral agueduct containing
cerebrospinal fluid

Central gray matter

Mesencephalic nucleus
of trigeminal nerve

Lateral lemniscus
Mucleus of trochlear nerve
Trigeminal lemniscus

Spinal lemniscus

Large motor nucleus

is a brain structure

located in the midbrain

plays an important role in

reward, addiction, and

movement. Crus corebi
Substantia nigra is Latin

for "black substance" due

to high levels of melanin

Tegmentum

Medial lemniscus

Temporopontine
fibars

Medial longitudinal
fasciculus

Region of reticular
formation
Corticospinal and
corticonuclear fibers

has connections with Substantia nigra nterpeduncular fossa Frontopontine " Decussation of supefior
. A ibers cerebellar peduncles
basal ganglia ,cerebral Superior colliculus
co rt ex Cerebral aqueduct
. Central gray matter
CO ncerne d Wi t h MuscC I e Trigeminal lemniscus Mesencephalic nucleus
; " of trigeminal nerve
tO ne Spinal lemniscus Nucleus of oculomotor
: e A : Medial lemni
Parkinson's disease is bl T
caused by the death of O v fasclue
neurons in the substantia e
. Red nucleus
n Ig ra Substantia nigra

Corticospinal and
corticonuclear fibers
Decussation of
rubrospinal tracts

Oculomotor nerve

Frontopontine fibers



Cculomotor

Trochlear

Mesencephalic
nucleus of

trigeminal

Main sensory
nucleus of
trigeminal
Mator

nucleus of
trigeminal

Abducent

Facial

Dorsal cochlear
and vestibular
nuclei

Nucleus
ambiguus

Dorsal vagal
nucleus
Hypoglossal

Mucleus of
tractus
solitarius

Spinal nucleus
of trigeminal




Reticular Formation

Deeply placed continuous network of nerve
cells and fibers that extend from the spinal
cord through the medulla, the pons, the
midbrain, the subthalamus, the
hypothalamus, and the thalamus

Divided into three longitudinal columns:

> Median column: intermediate-size
neurons

» Medial column: large neurons
» Lateral column: small neurons

General function:
» Control of skeletal muscle
» Control of somatic and visceral sensations
» Control of the autonomic nervous system
» The reticular activating system.

e '
T T'-'
o

Lateral column

L R e P,

SRRt

Medial column

e e e R e Py

H““"--.

Median column

o
i
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Reticular nuclei Raphe nuclei

Reticular Formation — I
In Medulla :

* Raphe nuclei

» Pallidus
Gigantoc:ellular
> Obscurus ﬁ::?:tasr (GigRetNu)
> M a g N u S Nucleus raphe
magnus (NuRaM) /_ NuRaM
« Medial medullary ..
reticular area \ U/ /
Parvocellular B
reticular area Q
» Central nucleus " PRatAn \i ITT patius (iuhas
ateral reticular A1 and obscurus (NuRaQ)
Of th em Ed u I | d nuLcl;us l(i_attlg:ieltNu) ;_.1"7- C

Central nucleus of
medulla (CenNu)

and Ventrolateral
reticular area

> Glga ntocellular (VLRetAr)
reticular nucleus

- Lateral medullary reticular area
» Ventrolateral reticular area
» Lateral reticular nucleus
» Parvocellular nucleus



GigRetNu PRetAr

Reticular nuclei Raphe nuclei

Reticular Formation ]
In Pons Pk

* Raphe nuclei
Medial

Oral pontine lemniscus

> M agnus Parabrachial nuclei: reticular nuclei
g Lateral (PNuL) (OPonRetNu) NuRaM
. Medial (PNuM) Superior
> PO ntIS c central B
nucleus
(SupCenNu) SupCenNu

» Superior central
> Dorsal B
* Medial reticular area Parvocellular

reticular area
(PRetAr)

Gigantocellular

» Gigantocellular
reticular nucleus o GigRethi)

» Caudal
> Oral

Caudal pontine
reticular nucleus

PNulL
PNuM
OPonRetNu

Nucleus raphe
pontis

Nucleus raphe
magnus (NuRaM)

- Lateral reticular area
» Parvocellular nucleus
» Medial parabrachial nucleus
» Lateral parabrachial nucleus



Reticular nuclei Raphe nuclei

Reticular Formation el =

In Midbrain apetiead £l nﬁgfgﬁgc;;,gggi)\? —
subcuneiform (SubCunNu) ™~ ‘
. I‘nuclei ’ - | N Inferior
° Raphe nuclel Y /CO”ICUHJS
. R CunNu
» Posterior (dorsal) / il
raphe nucleus: Y
anterior PAG “
 Medial reticular area
» Cuneiform nucleus -
. ' “" Substantia Decussation of the
> SU bcune|f0rm peay nigra Supeggésﬁ(r;le:etlar

B
nucleus

« Participates in the ascending systems that:
« Regulate states of consciousness.
» Project to the thalamus (thalamic reticular nucleus)

« Ascending fiber system is largely responsible for maintaining an alert,
wakeful state and thus forms part of the ascending reticular activating
system



Reticular Formation

*Deeply placed
posterior to the
olivary nucleus
*Widespread
connections
*Arousal of the

brain as a whole | = ' @

*Reticular activating

Radiations
to cerebral
cortex

system (RAS) 3
‘Maintains - y
: Visual >
consciousness e -

Auditory
impulses

and alertness

Reticular formation

Ascending general A Descending
sensory tracts \ motor projections
{touch, pain, temperature) to spinal cord




Cerebral Arterial Circle [Willis] - Vessels in Situ
Inferior View

Anterior communicating artery

Optic chiasm

Anterior cerebral arkery
Infundibulum [pituitary stalk] and
e long hypophyseal portal veins

Hypothalamic artery

Internal carokid arten,

Cavernous sinus
Superior
hypophyseal artery

Pliddle Adenahypophysis
cerebral [anterior lobe of
arkery pituitary gland]

Meurchypophysis
[posterior lobe of

Inferior hypophy=eal artery .
pituitary gland)

asberior communicating arkery

Fosteromedial central
[perforating] arteries

Superior cerebellar artery
Efferent hypophyseal veins

Fosterior cerebral artery Eazilar artery

i

B Houartis



CIRCLE OF WILLIS

= Anterior Cerebral
Artery

Internal Carotid

Artery
==

Middle Cerebral

Circle Anterior Artery
of4 Communicaling
Willis Artery

\ Posterior

Communicating

Artery
P \\
Posterior
Basilar Cerebral
Artery Artery

y

Posterior Inferior
Cerebellar Artery

Vertebral B

Artery

WALTEE (EANE




Anterior cerebral artery

Anterior communicating artery
Optic nerve
Micdle cerebral arleny

Anlerior choroldal artery Intesnal caratid
NiErnal can

Posterior communicating ariery arlery

Diculomotor nere
Postenior cerebral artery
Superior cerebellar
arlery
Basilar artery Triceminal nerve

Antenior infedor
cerabellar arery

Vertetral arlery

Anterior spinal artery

Praterior infarior
cesebellar artery




Branches of Basilar artery

Branches of basilar
artery

anterior inferior
cerebellar artery (AICA)
supplies inferior
surface of the
cerebellum

Pontine arteries supply
pons

superior cerebellar
artery supplies
superior surface of
cerebellum and pons

Basilar artery

Posterior cerebral

]

Posterolateral
central

Superior
cerebellar

Ponting

Labrynthing —"

Basilar

/ g)%/}#;‘

l Posteromedial

‘l’ central

2\

Anterior inferior
cerebellar A.

iAE N



Blood supply of spinal cord

Posterior inferior cerebellar artery

Vertebral artery

) Posterior spinal artery.
Anterior spinal artery (ASA)

Posterior radicular and
spinal medullary arteries

(2
Arterial [ Central (sulcal) V
vasocorona artery

ASA Anterior radicular and
spinal medullary arteries

Segmental artery

Subclavian artery

Basilar artery



Solitary nuchel and tract

. Anferior spinal artary
. Posterior spinal artery

' Viratral anary

Pastanor infenor cerebelfar artery

Dorsal motor nucleus of vagus  Hypoglossal nucleus

MNuclous ambaguus
Spinothalamic tract
Hy'pbﬂ-lﬂﬂ:ll Py

Posterior inferior
cerebellar artery (PICA)
Posterior spinal
artery (PSA)

: ; Vertebral
Anterior spinal
artery (ASA) artery (VA)

Choroid

Hypoglossal ASA
nerve



Medial medullary syndrome (Dejerine syndrome) Cavity of fourth venbicle

Tectospinal tract

* Symptoms

> Contralateral
hemiparesis(pyramidal
and corticospinal
damage)

> Contralateral loss of fmmted il wy
proprioception and
vibratory sense (medial Arcuate nudieus
lemniscus)

» Deviation of the tongue
to the ipsilateral side
when it is protruded
(hypoglossal root or
nucleus injury)

Hypoglossal nerve




Lateral medullary syndrome (Wallenberg syndreme). «ic. freoesamdes
Symtoms

Medial vestibular nucleus
contralateral loss of pain and
temperature sensation from
the body (anterolateral
system)

ipsilateral loss of pain and  #ezsusies by posienr
temperature sensation from

the face (spinal trigeminal

tract and nucleus),

vertigo and nystagmus
(vestibular nuclel),

loss of taste from the
ipsilateral half of the tongue
(solitary tract and nucleus),

hoarseness and dysphagia
(nucleus ambiguus or roots
of cranial nerves IX and X)

Ipsilateral Horner
syndrome:
hypothalamospinal fibers

Inferior vestibular nucleus
Inferior cerebellar
peduncle

- Spinal tract and
nucleus of
trigeminal nerve

___——\Vagus nerve

Anterior
spinocerebellar tract
Lateral
spinothalamic tract

Inferior olivary nucleus
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Vascular lesions of the posterior spinal artery

* Symptoms

> ipsilateral loss of
proprioception and
vibratory sense

> ipsilateral loss of pain

and temperature
sensation from the face

Posterior inferior
cerebellar artery (PICA)
Posterior spinal
artery (PSA)

PSA

Vertebral
artery (ASA) artery (VA)

Anterior spinal
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Anterior cerebral artery

Anterior communicating artery
Optic nerve
Micdle cerebral arleny

Anlerior choroldal artery Intesnal caratid
NiErnal can

Posterior communicating ariery arlery

Diculomotor nere
Postenior cerebral artery
Superior cerebellar
arlery
Basilar artery Triceminal nerve

Antenior infedor
cerabellar arery

Vertetral arlery

Anterior spinal artery

Praterior infarior
cesebellar artery




Fourth ventrcal  Superior medullary velum

Trigeminal nuclei;

Mesancaphalic
Motor
Prncipal sensory

Trigeminal nerve

Spinothalamic
tract

Ventral
tnigeminothalamic
fibers

Vestibular nuclei  apducens nucleus
Spinal tigeminal h

e,
nucleus

RE

I}EJ‘IF
S
Facial nerve Hl‘*-. "

Spinal tigeminal
tract

Facial motor
nucleus

Spinothalamic

tract
Abducens nerve \

Basilar pons (BP)

Basilar artery

Basilar branches:
Paramedian

Short circumferential ————

Long circumferential
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Fourth ventrcal  Superior medullary velum

Trigeminal nuclei;

Mesancaphalic
Motor
Prncipal sensory

Trigeminal nerve

Spinothalamic
tract

Ventral
tnigeminothalamic
fibers

Spinal tigaminal
nucleus

Spinal tigeminal
tract

Facial nerve

Facial motor
nucleus

Spinothalamic
tract

Abducens nerve

Basilar pons (BP)

Paramedian branches of basilar artery

Long circumferaential branches of basilar
artary and branches of anterior inferior
cerabellar artery (AICA)

Long circumferential branches of basilar artery

Long circumferential branches ol basilar
artery and branches of supernor cerebellar
artery (SCA)
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Foville syndrome

« Due to: Occlusion of the
paramedial branches

 ipsilateral abducens
nerve paralysis

 contralateral
hemiparesis

« variable contralateral
sensory loss reflecting
various degrees of
damage to the medial
lemniscus

Millard-Gubler syndrome

Vastibular nuclai Abducens nucleus

Spinal tigaminal 1% MLF

nucleus

RB
Spinal tigeminal

tract McP!
LI
A
Facial nerve W\ /
Wi ML

W
b
Ve

. M A
Facial motor” W ‘_\‘h-
nucleus L

/
!
i

.
[

%
Spincthalamic Csp

tract ) ;
Abducens nerve :_'

Basilar pons (BP)

. Paramedian branches of basilar artery

. Long circumferential branches of basilar
artery and branches of anterior inferior

carebellar artery (AICA)
. Long cireumfarential branches of basilar aftery

« |If the area of damage is shifted somewhat laterally to include the root
of the facial nerve along with corticospinal fibers, the patient has
a contralateral hemiparesis and an ipsilateral paralysis of the facial

muscles
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