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https://docs.google.com/presentation/d/1TGd1eqJc5hW4BthMMNGT7D5IhB5PLBPuX4K9gP62_ss/edit?usp=sharing

= Objectives

At the end of the lecture, students should be able to:

v' Distinguish the internal structure of the components of the brain
stem in different levels and the specific criteria of each level.
1- Medulla oblongata (closed, mid and open medulla)
2- Pons (caudal, mid “Trigeminal level” and rostral).
3- Mid brain ( superior and inferior colliculi).




Medulla (Closed)
Caudal surface

o Traversed™ by the Central Canal.
o Motor Decussation™*.
o Spinal Nucleus of Trigeminal nerve (Trigeminal
sensory nucleus):
* |t is a larger sensory nucleus.
* [t is the brain stem continuation of the
Substantia Gelatinosa of spinal cord.

* Traversed = travel across or through
**Decuss- = crossing

Fourth ventricle

VAGUS NUCLEUS

(dorsal motor)

HYPOGLOSSAL

NUCLEUS Vagus (X) nerve

Vagus (X) nerve

INFERIOR OLIVARY OLIVE

NUCLEUS Hypoglossal
(XIl) nerve

Hypoglossal

(XIl) nerve PYRAMIDS

DECUSSATION

OF PYRAMIDS

Lateral corticospinal tract fibers Spinal nerve C1

Anterior corticospinal tract fibers Spinal cord

Transverse section and anterior surface of medulla oblongata

T.S of Caudal part of
M.O.




Medulla (Closed)
Caudal surface

Trigeminal Sensory Nucleus & Tract
o The Nucleus Extends :

Through the whole length of the brain
stem and into upper segments of
spinal cord.

o It lies in all levels of medulla
oblongata, medial to the spinal tract
of the trigeminal.

o It receives pain and temperature
from face and forehead Its tract
present in all levels of M.O. is formed
of ascending fibers that terminate in
the trigeminal nucleus.

VAGUS NUCLEUS
(dorsal motor)

HYPOGLOSSAL
NUCLEUS

Vagus (X) nerve

INFERIOR OLIVARY
NUCLEUS

Hypoglossal

A 1 i
(XI) nerve ﬁg, 4“
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DECUSSATION N 7
OF PYRAMIDS R e
>  :
Lateral icospinal tract fibers
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Pyramidal Decussation
o Pyramidal decussation is Motor
Decussation Formed by pyramidal
fibers, (75-90%) cross to the opposite
side
o They descend in the lateral white
column of the spinal cord as the
lateral corticospinal tract.
o The uncrossed fibers form the
ventral corticospinal tract.

*Decuss- = crossing




Medulla
Mi d me du"a Fasciculus gracilis

Fasciculus cuneatus

Nucleus cuneatus

o Traversed by Central Canal. Trigeminal sensory
o Larger size Gracile & Cuneate nuclei, SpRETEEe
concerned with proprioceptive (knowing the —
normal body position) deep sensations of e
the body. S ==
o Axons of Gracile & Cuneate nuclei form the Pyramid

internal arcuate fibers; Sensory
Dec u Ssatlo n. * Decussation of internal

o Pyramids are prominent ventrally. —_—

Medial lemniscus

Motor decussation (pyramids): Closed/Caudal Medulla
Sensory decussation (internal arcuate fibers): Mid Medulla




Medulla
Mid medulla

Somatic

1 V- sensory
Sensory Decussation # —
} : N Tertiary
. "\ sensory
o Formed by the crossed internal
arcuate fibers. |
o Medial Leminiscus*: \ S
 Composed of the ascending internal ~ Y. G5
arcuate fibers after their crossing. o W &8
. . . . ucleus gracilis L(
* Lies adjacent to the middle line Fasciulus gracils ‘ 4’ 4
ventral to the central canal Fascouuscuneatus o g - N
e Terminates in thalamus. TRonflssnaney GRAN".
. . . nucleus Decussation o lemniscus
* Concerned with proprioceptive sobelscterve i D n
. Dorsal root !
deep sensation. et o g O s
. . ibres = £ /gracms
*lemniscus = ribbon Spinocersbelar el £a s
Primary \gﬂ 4 [ cord
- o I Medial
Medial lemniscus Lemn I SCus

Decussation of internal
arcuate fibres




Medulla (Open)
Rostral Part

On the ventral aspect :

o The pyramid is clear, with medial
lemniscus on either sides of middle line
dorsal to the pyramid

o Inferior Olivary Nucleus:

* A convoluted mass of gray matter,,
lies posterolateral to the pyramids &
lateral to the medial leminiscus.

* |t is concerned with the control of
movement.

On the dorsal aspect:

* Lower part of the floor of the 4th
ventricle.

o The Inferior Cerebellar Peduncle is,
connecting Medulla Oblongata with
cerebellum.

o Dorsal and lateral to the Inferior
cerebellar peduncle lie the Cochlear
nuclei (dorsal and ventral).



Nucleus solitarius

Pyramid —

-

Foutth ventricie
Medial vestibular
fucleus

Medal ongitudinal
Fibres of hypoglossal
nerve

Reticular formation

Medial lemniscus

Medial longitudinal fasciculus
Hypoglossal nucleus Inferior medullary velum
Dorsal vagal nucleus Cavity of fourth ventricle
Medial vestibular nucleus

Nucleus of tfact.us Posterior cochlear nucleus
solitarius & N\ (> " .
\ 3 X Inferior vestibular
Reticular formation )

nucleus
Inferior cerebellar
peduncle

Spinal tract and
nucleus of
trigeminal nerve

Anterior cochlea

nucleus
Nucleus ambiguus

>
) Q)
Anterior ‘ b

Vagus nerve

spinocerebellar tract 74 , Dorsal accessory
Lateral olivary nucleus
spinothalamic tract

L (48 ‘  Inferior

Tectospinal tract olivary nucleus

Medial lemniscus”] Medial accessory
Olive D olivary nucleus

Hypoglossal nerve
Anterior median fissureé  Arouate nuclei Pyramid




Medulla (Open)
Rostral Part

Beneath the floor of 4th ventricle lie :
1. Hypoglossal Nucleus.
2. Dorsal Nucleus of Vagus

lateral to the hypoglossal nucleus, contains

preganglionic parasympathetic fibers.

3. Medial longitudinal fasciculus, it is important
association tract, lies close to the midline, ventromedial

to the hypoglossal nucleus.

Function:
Upwards :
It links the vestibular nuclei with nuclei of
extraocular muscles (in CN 3,4&6) as
(vestibulo-ocular tract) to help coordination of
eye movements with head movements.

4. Vestibular nuclei complex : concerned with
equilibrium.

Inferior medullary velum Cavity of fourth ventricle
Hvooalossal nucleus Medial vestibular nucleus |

Dorsal vagal nucleus Lateral vestibular nuclel

& ¢ Posterior
Medial -~y \ . ; cochlear nucleus
longitudinal fasciculus / ' Al Inferior cerebella
peduncle

Reticular
formation Spinal tract and
: ; . nucleus of

Nucleus ambiguus , - = trigeminal nerve

Anterior
spinocerebellar tract

Lateral
spinothalamic tract

Anterior cochlear
nucleus

Tectospinal tract
Inferior
olivary nucleus

Medial lemniscus

Pyramid

Arcuate nuclei

Downwards :
It links vestibular nuclei with anterior horn cells
of spinal cord (cervical & upper thoracic
segments) as (vestibulo-spinal tract) so, the neck
& trunk move with head movements




Medulla (Open)
Rostral Part

5. Nucleus Ambiguus: (motor nucleus) : lies dorsal to
olivary nucleus gives motor fibers along
glossopharyngeal N. & vagus N. to motor supply of
the constrictors of the pharynx, intrinsic muscles of

the larynx & palate.

6. Solitary nucleus (sensory nucleus) : lies ventrolateral
to dorsal nucleus of vagus, receive taste sensation
from the tongue along the facial (VII),
glossopharyngeal (IX) and vagus (X).

7. Tectospinal tract : between tectum of midbrain and
spinal cord (involved in head movements during visual

and auditory tracking).

[l Respiratory rhythm-generating neurons
[C] Expiratory or inspiratory neurons

[l Expiratory neurons

[[] Inspiratory neurons

[] Chemosensitive neurons

[l Laryngeal motoneurons

Medial longitudinal fasciculus

Hypoglossal nucleus, Inferior medullary velum
Dorsal vagal nucleus Cavity of fourth ventricle
Medial vestibular nucleus
Posterior cochlear nucleus
Inferior vestibular
nucleus
Inferior cerebellar
peduncle

Nucleus of tractus
solitarius

Reticular formation

Spinal tract and
nucleus of
trigeminal nerve

Nucleus ambiguus|

Anterior cochlea
nucleus

%
Vagus nerve
@ (

Dorsal accessory
olivary nucleus

Anterior
spinocerebellar tract
Lateral

spinothalamic tract
Inferior

Tectospinal tract olivary nucleus

Medial accessory
olivary nucleus

Medial lemniscus
Olive

Hypoglossal nerve

Anterior median fissure  Arcuate nuclei Pyramid



Pons

o Divided into an anterior part (basis pontis) & a posterior part (Tegmentum) by the

Trapezoid Body.*
o The trapezoid body consists of acoustic fibres from cochlear nuclei to ascend into midbrain

as lateral lemniscus and terminate in inferior colliculus.

o The ventral (anterior) portion is marked by numerous transversely oriented fascicles of
pontocerebellar fibres that originate from scattered cell groups, the pontine nuclei and that
pass to the contralateral side of the cerebellum through the massive
middle cerebellar peduncle. *Trapezoid body between basepoints & tegmentum

Cavity of fourth ventricle

Superior medullary velum CO m p a re :

Medial longitudinal fasciculus

Eaciaticolicikia Superior cerebellar peduncle
T Medial lemniscus Lateral lemniscus
nferior cerebellar peduncie

e o Ascending internal Acoustic fibres from
Nucle! f ncle
T TR arcuate fibers cochlear nuclei
Motor nucleus t Q::is | nervi ) i ) ) . .
S e Terminates in Terminate in inferior
rive: L \Transverse pontine fibers thalamUS CO”ICU|US

Abducent nerve
Bundles of corticospinal and
corticonuclear fibers

Groove for basilar artery Pontine nuclei



Pons
Caudal Part

3. The ascending fibres of the

medial lemniscus

* become separated from the
pyramid and displaced
dorsally.

e The Medial Lemniscus
rotates 90 degrees and lies
almost horizontally.

(Medial Lemniscus)

Cavity of fourth ventricle

Superior medullary velum

Medial longitudinal fasciculus

' . Superior cer¢
Facial colliculus

Vestibul3

Inferior

5. Deep origin of cranial nerve nuclei :
* Abducent nucleus
* Facial motor nucleus

Nucleus of peduncle

Middle cerebellar

ibducent nerve

Motor nucleus = /

of facial nerve

Spinal trac

- ()
trigeminal

4. Spinal tract & nucleus of
Trigeminal.

Medial lemniscus

N Transverse pontine

fibers

Facial nerve

A
/7

\
.

\ Bundles of corticospinal and
corticonuclear fibers

Abducent nerve

Trapezoid body

Groove for basilar artery Pontine nuclei

2. Bundles of corticospinal &

corticonuclear fibres
(Pyramidal fibres)

1. Pontine Nuclei: are small masses of nerve cells, receive
(involved in motor activity)

Their axons form the transverse pontocerebellar fibers which pass to the

contralateral side of the cerebellum through Middle Cere

corticopontine fibers

bellar peduncles.




Pons

Level of Trigeminal Nerve Rostral Part
o Motor nucleus of the trigeminal nerve: Liesin the o Superior cerebellar peduncles :
lateral part of the floor of the 4t ventricle. « form the lateral boundary of the 4th
o Main sensory nucleus of the trigeminal nerve: ventricle.
Reaches its maximum extent in the pons and it o Superior Medullary Velum:

lies lateral to the motor nucleus. * Passes between the two peduncles & forms

the roof of the 4t ventricle.

Medial longitudinal fasciculus .
Superior medullary velum

weoceaeanss] O IMedial longitudinal fasciculus:
Cavity of fourth ventricle
* Lies close to the midline beneath the floor

of triaeminal nerve Of the 4th Ventricle.

Pontine nuclei

Reticular formation

Middle cerebellar
peduncle

Sensory root of
trigeminal nerve

Motor root of
trigeminal nerve

Spinal lemniscus’

Medial lemniscus Transverse pontine fibers

Trapezoid body Bundles of corticospinal and

corticonuclear fibers

Transverse section through the pons at the level of the trigeminal



Midbrain

o Itis divided at the level of the cerebral
aqueduct into :
e adorsal part (Tectum) and

 aventral part (Tegmentum) o
o The cerebral agueduct is surrounded
by a pear shaped periaqueductal
(central) gray matter. _
o The most ventral part of the ]

B
(reticular formation)

Medial lemniscus

PAG
CNIll

tegmentum is the massive fibrous
mass (Crus Cerebri).

Spinothalamic and

Substantia nigra trigeminothalamic tracts
Pars compacta

Cerebral

peduncle

Red nucleus
Occipito, parieto,
temporopontine fibers

Corticospinal fibers

Corticobulbar fibers & \ / Crus cerebri

Frontopontine fibers

Tourth ventriele

Ventral tegmental
area

Rool fibers
of CN Il




Midbrain
Inferior Colliculus Level

o Inferior colliculus is a large nucleus of gray ~ /
matter that lies beneath a corresponding

surface elevation.
o It is part of the auditory pathway.
o It receives fibers from the lateral lemniscus.

o Its efferent fibers pass to the thalamus.  Extra |

Structures:
1. Trochlear nucleus:
o lies in the central gray matter close to
the median plane just posterior to the
medial longitudinal bundle.
o The fibers of the trochlear nerve decussate
in the superior medullary velum.
2. Decussation of the superior cerebellar
peduncles in the mid line.

>

_» Trochlear nerve

> Superior medullary velum

> Median sulcus

Trochlear nucleus

Medial eminence

Tegmentum

Sulcus limitans
Corticospinal and ——S=
~——=—"> Facial collicy corticonucear
fibers

> Vestibular area

Jnferior colliculus |
Cerebral aqueduct containing
cerebrospinal fluid

Central gray matter
Mesencephalic nucleus
of trigeminal nerve

Lateral lemniscus

;f";.kleeus of trochlear nerve

Trigeminal lemniscus

Crus cerebri

Spinal lemniscus

Medial lemniscus

Temporopontine
fibers

Medial longitudinal

fasciculus

Region of reficular

formation

Corticospinal and
orticonuclear fibers

Interpeduncular fossa ~ Frontopontine Decussation of superio

T fibers cerebellar peduncles




Basal Ganglia and Related

° ° Structures of the Brain
Midbrain . o
D

Inferior Colliculus Level

globus pallides
N1 thalamus 08:59
substantia
nigra
cerebellum

Flexion //

3. Substantia nigra : o
o Occupies the most ventral part of the tegmentum.

o It consists of pigmented, melanin containing
neurones.

o It projects to the basal ganglia. Its degeneration is
associated with Parkinson’s disease*.

< /1. Tremors

AT,
) P
A g
{

4. Ascending Leminisci:
o Composed Of:
Medial lemniscus.

Trochlear nerve

* Spinal (Lateral & anterior spinothalamic tracts) —"
* Trigeminal (Lateral & medial).
[ J Late ral |emniscus. B of trigeminal nerve

Temporopontine
fibers

Crus cerebri

Medial longitudinal

fasciculus

Region of reticular
formation

Corticospinal and

) corticonuclear fibers

Substantia nigra Interpeduncular fossa  Frontopontine Decussation of superior

fibers cerebellar peduncles



https://www.youtube.com/watch?v=VIEUEV9wlyI

3. Midbrain
Crus Cerebri

o Itis a massive mass ventral to the
substantia nigra.

o It consists entirely of descending
cortical efferent fibers (Frontopontine,
Corticospinal & corticobulbar and
Temporopontine Fibres) to the motor
cranial nerve nuclei and to anterior
horn cells.

o Involved in the coordination of
movement.

o Present in both levels of colliculi
(inferior and superior).

Crus
cerebri




Midbrain
Superior colliculus level

o Alarge nucleus of gray matter that lies

beneath corresponding elevation.

It forms part of the visual reflexes*.

Its efferent fibers go to the anterior horn cells

& to cranial nuclei 3, 4, 6, 7 & 11.

o Itis responsible for the reflex movements of
the eyes, head and neck in response to visual
stimuli, as in following a moving object or
altering the direction of the gaze.

O O

*to remember:

The eyes are on top so the superior colliculus = visual

Periaqueductal grey

Superior colliculus

Oculomotor nucleus

Medial lemniscus
Red nucieus

Temporopontine

fibres

Corticospinal and Crus
corticobulbar fibres cerebri

Frontopontine fibres

Substantia nigra

= i
L2 (@)
Midbrain G~ N
Superior | ===
colliculus| Cerpora

Inferior | Quadrigemina (B)

colliculus | Of tectum
{4 bodies of the roof of midbrain)

[ Thalamus
B rypothalamus|
[ midbrain
[[] Pons Brainstem

Diencephalon

B redulia
(c) Dorsal view oblongata



Midbrain
Superior colliculus level

1. Oculomotor nucleus:
o Situated in the central gray matter close to the
median plane.

Superior colliculus
Cerebral aqueduct

Central gray matter

o The fibers of the oculomotor nerve passes Tigeminallviscus i N
anteriorly through the red nucleus to emerge on Spi"a"em"‘sws\i \ s oo
the medial side of the crus cerebri. _— Ve rguon

Temporopontine YRl fasciculus
2. Red nucleus : et ) o
. . Reticular formation

o A rounded mass of gray matter that lies in the
central po rtion of ’.che tegmentum. T Subsata g

o Its red coloration is due to its vascularity and the it \\ Wil

f an iron containing pigment in the e
presence O g p g ‘ Oculomotor nerve

cytoplasm of its neurons. (Important)
o It is involved in motor control. Interpeduncular fossa




Summary of levels and structures:

Caudal /
Closed

w N -

Traversed by central canal
Motor decussation
Trigmenial sensory nucleus

Mid

i WDN —

Traversed by central canal
Gracile and cuneate nuclei
Internal arcuate fibers
Sensory decussation
Medial leminiscus

Rostral /
Open

Medulla

V00N AW

Dorsal surface forms lower part of
floor of 4t ventricle

Cochlear nuclei (dorsal and ventral)
Hypoglossal nucleus

Dorsal nucleus of vagus

Medial longitudinal fasciculus
Vestibular nuclei complex

Nucleus ambiguus

Solitary nucleus

Tectospinal tract

Caudal

Trapezoid body (divides it into basis pontis and
tegmentum)

(visual)

2. Transverse pontocerebellar fibers
3. Pontine nuclei
4. Bundles of corticospinal & corticonuclear fibers.
5. Medial lemniscus
2 6. Spinal tract & nucleus of trigeminal
S 7. Deep origin of CN 6 & 7
Mid |. Motor nucleus of trigeminal
(level of 2. Main sensory nucleus of the trigeminal
trigeminal) 3. Superior cerebellar peduncle (forms lateral boundary
of 4*" ventricle)
Rostral |. Superior medullary velum
2. Medial longitudinal fasciculus
Inferior |.  Trochlear nucleus
colliculi 2. Decussation of cerebellar peduncle sin the
(auditory) midline
c 3. Substantia nigra (parkinsons)
® 4. Ascending lemnisci
= . .
B | Crus |. Descending cortical efferent fibers
> cerebri (present in superior and inferior colliculi)
Superior |. Occulomotor nucleus
colliculi 2. Red nucleus




(1) Most axons of cochlear nuclei cross the midline of pons
forming?

A) The medial lemniscus B) The red nucleus

C) Trapezoid body D) The medial longitudinal fasciculus

(2) The axons of the cochlear nuclei are represented in?
A) Trapezoid body B) Medial longitudinal bundle
C) Tectospinal tract D) Spinal lemniscus

(3) Which of the following lies in the tegmentum of the
midbrain?

A) Oculomotor nuclei
C) Red nucleus

B) Trochlear nucleus
D) Fascial nucleus

(4) Parkinsons disease results from degeneration of?
A) Red nucleus B) Substantia nigra
C) Inferior olivary nucleus D) Non of them

(5) Which of the following bands carry corticopontine fibers?
A) Crus cerebri B) Medial eminence
C) Medullary Pyramid D) Basis pontis

(6) The caudal pons give have deep nuclei of which nerve?
A) Vagus B) Facial
C) Trigeminal D) Basilar

(7) Which nerve fibers emerge on the medial side of the crus?
A) Cerebri B) Occulomotor
C) Opthalmic D) Vestibulocochlear

(8) A rounded mass of gray matter that lies in the central portion
of the tegmentum?

A) Oculomotor nucleus
C) Red nucleus

B) Raphe nuclei
D) Locus Ceruleus

(9) The fibers of the oculomotor nerve passes through
the red nucleus to emerge on the side of the crus
cerebri?

A) Anteriorly , medial
C) Posteriorly , medial

B) Anteriorly, lateral
D) Posteriorly, lateral

(10) Solitary nucleus is responsible for which of the following?
A) Hearing B) Taste sensation
C) Vision D) Fine touch
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(1) Ascending Leminisci Composed Of?
e Medial lemniscus.
e Spinal (Lateral & anterior spinothalamic tracts)
e Trigeminal (Lateral & medial).
e Lateral lemniscus.

(2) The Descending cortical efferent fibers that form the crus cerebri are ?
Frontopontine, Corticospinal &corticobulbar andTemporopontine Fibres.

(3) Name 4 things that lie Beneath the floor of 4th ventricle in the open

medulla?
1.Hypoglossal Nucleus.
2. Dorsal Nucleus of Vagus
3. Medial longitudinal fasciculus.
4. Vestibular nuclei complex.
5. Nucleus Ambiguus.
6. Solitary nucleus.
7. Tectospinal tract.
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