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Objectives

At the end of the lecture, students should:
v’ List the components of brain stem.
v’ Describe the site of brain stem.

v’ Describe the relations between components of brain stem & their
relations to cerebellum.

v’ Describe the external features of both ventral & dorsal surfaces of
brain stem.

v’ List cranial nerves emerging from brain stem.
v’ Describe the site of emergence of each cranial nerve.




Development of the Brain

o The brain develops from the cranial part of
neural tube®.

o The cranial part is divided into 3 parts:

HINDBRAIN

2| 2 lateral 3rd ventricle cerebral 4th ventricle
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S ventricles aqueduct

o | Two cerebral | Diencephalon: The midbrainis | 1- Pons.

< | hemispheres | 1. thalamus, also called 2- Cerebellum.
S mesencephalon

RY 2. hypothalamus, 3- Medulla

S 3. epithalamus & oblongata.

§ 4. subthalamus
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Note: the brain stem develops from 2 different parts. The
pons and medulla oblongata develop from the hindbrain
where as the midbrain develops from the midbrain.
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Brain Stem >

Superior borde of petrous
01:58 par of temporal bone

B Groo for siynoid s

o The brainstem is the region of the brain that
connects the cerebrum with the spinal cord

o SITE:

It lies on the basilar part of occipital bone
(clivus).

Intarmal occiptal protubérance
ttomy for Students - www.studentconsult.com

o PARTS: From above downwards:
Mid brain, pons & medulla oblongata
o CONNECTIONS WITH CEREBELLUM:

Each part of brain stem is connected to
cerebellum by cerebellar peduncles
(superior, middle & inferior).

Cerebral
hemisphere

“ Diencephalon

Superior peduncle connects midbrain with cerebellum Cerebellum

Middle peduncle connects pons with cerebellum
Inferior peduncle connects medulla oblongata with
cerebellum

Brain stem
«Midbrain
+Pons
o«Medulla
oblongata



https://www.youtube.com/watch?v=T2zjlB4ctu4

Only on the boys’ slides
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Functions of the Brain Stem

1.

Pathway of tracts between cerebral
cortex & spinal cord

Site of origin of nuclei of cranial nerves
(from 3rd to 12th).

Site of emergence of cranial nerves
(from 3rd to 12th).

Contains groups of nuclei & related
fibers known as reticular formation*
responsible for: control of level of
consciousness, perception of pain,
regulation of cardiovascular &
respiratory systems.

Radiations
b, to cerebral
) cortex

Visual impulses

= Descending
motor projections
to spinal cord

|Reticular formation

Ascending general sensory —j

tracts (touch, pain, temperature)




Brain Stem — Ventral Surface
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Outline of the lecture . |
We will discuss the ventral surface of each part (medulla, pons, midbrain) then |
we will discuss the dorsal. X
In each side (ventral/dorsal) we will see the general feature and the nerves

' t Note: the numbers refer to the cranial nerves
coming out.



Otfactory buib | Termination of
o

Mactory nerves (CN 1

Medulla — Ventral Surface

o Ventral median fissure:

e Continuation of ventral median fissure
of spinal cord.

* Divides the medulla into 2 halves

* Its lower part is marked by decussation
of most of pvramidal (corticospinal)
fibers (75%-90%).

o Pyramid:

* An elevation, lies on either (lzteral) side
of ventral median fissure

* Produced by corticospinal tract.




Medulla — Ventral Surface

o Olive:

e An elevation, lies lateral to the
pyramid.

* Produced by inferior olivary nucleus*
(important in control of movement).

o Nerves emerging from Medulla (4
nerves):

e Hypoglossal (12th): from sulcus
between pyramid & olive

* Glossopharyngeal (9th), vagus (10th) &
cranial part of accessory (11th): from
sulcus dorsolateral to olive (from above
downwards)
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Longmudinal ceretrat fissure

Pons — Ventral Surface

o Basilar sulcus:

* Divides the pons into 2 halves,
occupied by basilar artery.

o Transverse pontine

(pontocerebellar) fibers:

* Originate from pontine nuclei,

Medial longitudinal fasciculus

Superior medullary velum

, : Motor areas of
Reticular formation Superior cerebellar peduncle Zﬁ — Sagittal

cerebral cortex

* They cross the midline & pass
through the contralateral middle
cerebellar peduncle to enter the — N T
opposite cerebellar hemisphere. -

Sensory root of
trigeminal nerve

Cavity of fourth ventricle

Corrective
Motor nucleus of | feedback
trigeminal nerve
Main sensory nucleus

of trigeminal nerve

Thalamus

Cortex of S Motor centersin
cerebellum brainstem

Motor root of Indirectpathways

trigeminal nerve

Spinal lemniscus Sensorysignals from
proprioceptorsin muscles
and joints, vestibular

andeyes

Signals to lower

Medial lemniscus motor neurons

Transverse pontine fibers

Trapezoid body Bundles of corticospinal and

corticonuclear fibers E xtra Sagittal section through brain and spinal cord E xtra



*to remember

small medial motor root & a w.._
PO nS - Ve nt ra | S U rfa Ce large lateral sen:ory roott

Lateral ceredral
sulcus (fissure)

o Nerves emerging from Pons (4 nerves):

e Trigeminal (5th): from the middle of
ventrolateral aspect of pons, as 2 roots:
a small medial motor root & - = 7E
a large lateral sensory root*. L TN AR
 Abducent (6th): from sulcus/junction SaN
between pons & pyramid.

* Facial (7th) & Vestibulocochlear (8th):
at cerebellopontine angle (junction
between medulla, pons & cerebellum).
Both nerves emerge as 2 roots: from
medial to lateral:

motor root of 7th, sensory root of 7th

vestibular part of 8th & cochlear part
of 8th,

Cranial root | Accessory

Vestibulo 1st since its first
in the name then cochlear




Midbrain — Ventral Surface .

Anterior perforated
substance

Infuncidulum
Mamiliary body
Trochiear

o Itis formed of a large column of crus
descending fibers (crus cerebri or == ) o
basis pedunculi), on either side. — -

o The 2 crura cerebri are separated s AN
by a depression called the

interpeduncular fossa.

o Nerve emerging from Midbrain
(one):

* Occulomotor (3rd): from medial
aspect of crus cerebri.




Medulla — Dorsal Surface

o The features differ in the i — N
caudal part (closed medulla) and
the cranial part (open medulla).

Cerebral aqueduct

The caudal part closes around the fourth ventricle
forming the central canal so it is called closed medulla.

Fourth ventricle

Interventricular foramen

Open
medulla
Level of fourth ventricle

_ i =7 Third ventricle

Fasiculus
il Posterior Closed
e Pl SO open medulla closed medulla

Fasiculus
Extra cuneatus\g eachMeAnatomy



Medulla — Dorsal Surface
Closed Medulla

o Cavity: central canal.
o Composed of:

Dorsal median sulcus: divides the closed
medulla into 2 halves.

Fasciculus gracilis: on either side of dorsal
median sulcus.

Gracile tubercle: an elevation produced at the
upper part of fasciculus gracilis, marks the site
of gracile nucleus.

Fasciculus cuneatus: on either side of
fasciculus gracilis.

Cuneate tubercle: an elevation produced at
the upper part of fasciculus cuneatus, marks
the site of cuneate nucleus.

— | Fasciculus cuneatus {——!

Thalamus

Superior colliculus

Midbrain — ; 1
~|nferior colliculus

f
/
I—— Superior cerebellar peduncle

— Middle cerebellar peduncle

8y Hypoglossal triangle
Cuneate tubercle \-‘. A > Inferior cerebellar peduncle

Median sulcus
Medial eminence

Vestibular area

Vagal triangle

Gracile tubercle

\/ Fasciculus gracilis

Dorsal median sulcus

Recall: Fasciculus gracilis and fasciculus cuneatus are
ascending tracts in the dorsal white column which
terminate on their respective nuclei: gracile nucleus
and cuneate nucleus.



Medulla — Dorsal Surface
Open Medulla

o Cavity: 4th ventricle

o On either side, an inverted V-shaped
sulcus divides the area into 3 parts
(from medial to lateral):

1. Hvpoglossal triangle: overlies
hypoglossal nucleus,

2. Vagal triangle: overlies dorsal vagal

nucleus.

3. Vestibular area: overlies vestibular

nuclei.
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Pons — Dorsal Surface

o Separated from open medulla by an
imaginary line passing between the
caudal margins of middle cerebellar
peduncle.

o On either side of median sulcus, it divides
into 2 parts (from medial to lateral):

* Medial eminence & facial colliculus:
overlies abducent nucleus

ucleus of
abducent nerve

Motor nucleus
of facial nerve

* Vestibular area: overlies vestibular
nuclei.

Medial longitudinal fasciculus,

Facial colliculus

Thalamus

Pineal body

—— —Superior colliculus
Midbrain

' !——Inferior colliculus

4’!
Superior cerebellar peduncle

— Middle cerebellar peduncle

Median sulcus

[Medial eminence

| Vestibular area |

Vagal triangle il

1 Hypoglossal triangle

Cuneate tubercle Inferior cerebellar peduncle

Gracile tubercle
Fasciculus cuneatus

Fasciculus gracilis

Dorsal median sulcus

Cavity of fourth ventricle
Superior medullary velum

Superior cerebellar peduncle

Middle cerebellar
peduncle

nucleus of
trigeminal nerve

Transverse pontine fibers

Bundles of corticospinal and
corticonuclear fibers
Pontine nuclei

Extra

Groove for basilar artery




Only on the girls’ slides

o The dorsal surfaces of open medulla and pons lie in the caudal 1/3rd
and the rostral 2/3rd of the floor of the 4th ventricle respectively.

Dorsal surface of pons = rostral or cranial 2/3™ of 4t ventricle
Dorsal surface of open medulla 2 caudal 1/3™ of 4t" ventricle

Lateral s ¢ Brachium of

geniculate inferior
body (LGB) g ~ colliculus

Crus cerebri
Crus cerebri

Trochlear nerve

(cL’?\ci:I'zaerr\’l‘:RIe) - ; (cranial nerve IV)

Superior cerebellar
peduncle

Fourth ventricle oty o

Facial colliculus

Sulcus limitans. Middle cerebellar
peduncle

Superior fovea
Inferior cerebellar peduncle

Striae medullares of / (juxtarestiform body and
fourth ventricle - restiform body)

Lateral recess of
fourth ventricle

Vestibular area
Restiform body
Tela choroidea (cut edge)
Inferior fovea

Vagal trigone
Level of obex
Hypoglossal trigone
Tuberculum cuneatum (cuneate tubercle)

Tuberculum gracile
(gracile tubercle) Posterolateral sulcus

Posterior intermediate sulcus Tuberculum cinerum (trigeminal tubercle)

Cuneate fasciculus

Gracile fasciculus Posterior median sulcus



*To remember: he superior colliculi is concerned with the eyes
(auditory) & the eyes are at the top of the face (superior).

Midbrain — Dorsal Surface

Thalamus

Pineal body

o Marked by 4 elevations/
* Two superior colliculi: concerned

—— Superior colliculus
Midbrain

Inferior colliculus

Trochlear nerve

Median sulcus

Wit h ViS ual refl exe S %* . I\/I.edial eminence Superior cerebellar peduncle
° ° ° . Vestibular area Middle cerebellar peduncle
* Two inferior colliculi: forms part of Vagal triangle — o<l "

™~ Hypoglossal triangle

GUditOI’y pathway, Cuneate tubercle

Inferior cerebellar peduncle

Gracile tubercle
Fasciculus cuneatus

Fasciculus gracilis

o Nerve emerging from Midbrain (one):
* Trochlear (4th): just caudal to inferior
colliculus (The only cranial nerve
emerging from dorsal surface of
brain stem, the rest were from the ventral).

To remember:

The trochlear is the only cranial nerve that

emerges from the dorsal / posterior surface.
le) )50 8 A

Dorsal median sulcus




Produced by inferior olivary
nucleus (important in
control of movement).

Produced by
carticospinal tract

Its lower part is marked by
decussetion of most of
pyramidal (corticospinal) fibers
(75%-00%)

Hypoglossal nerve(12th),
Glossopharyngeal (9th),
vagus (10th) & cranial
part of accessory (11th)

Transverse pontine
(ponto-cerebellar)

4

—— nerves emerging from Medulla——

Olive g Ventral median fissure

Pyrami

\ / control of level of

Medulla

CONSCIOUSNEss,
Perceotion) of pain,

Basilar sulcus

‘--.__‘____

regulation | of
cardiovascular &
respiratory systems

oth, abducen

"."r'ig,e"'f"""‘aIl

Pons

4 ne
fves emer Sjﬂsﬁ:n pons

‘entral surface o
the brain

responsible for

Site of emergence
of cranial nerves
(from 3rd to 12th).

Site of origin

nerves (from 3th to 12th)

of nuclei of cranial

-

formation

Contain reticular

Functions

Pathway of tracts
between cerebral cortex
& spinal cord.

Brainstem (external features)

1) Two cerebral hemispheres
(2 lateral ventricle)

Thalamus

Hypothalamus

-Caudal part
-Cavity: central canal
-composed of:
1)Dorsal median
sulcus
2)Fasciculus gracilis
3)Gracile tubercle *— closed - Medulla
4)Fasciculus cuneatus A Development of beamn
Squneate tubercle Open It develops from the cranial
nerves of the neural tube
-Cranial part /
-Cavity: 4™ ¥ Hindbrain
ventricle : : Forebrain
On either side of FMidbrain

-divided into 3 . - Cerebellum (cerebral

to: median sulcus, it is equeduct)
E)aH p lossal divided into 2 parts: Midbrain rons g0 i

- YPOB 1)Medial eminence & Bl Sen® 2) Diencephalon
triangle facial colliculus L e ex® (3th ventricle)
2)Vagal triangle 2)Vestibular area 1M?rrkEd by 4 '_E|e‘-'atli|t_msli_ 1“.\6&@3‘\“ Subthalamus
i . Two superior colliculi: o
3)Vestibular area Dorsal surface of Pale rgﬂexes \
g;)snrcsj “gfsi?hrosual 2. Two inferior colliculi: forms Trochlear 4t Epithalamus
] part of auditory pathway
ventricle

Site

Connection with the cerebellum

It lies on the basilar part of

From above downwards: Mid

prain, pons & medulla oblongata

occipital bone (clivus).

Each part of brain stem is connected to
cerebellum by cerebellar peduncles (superior,
middle & inferior).




SUMMARY

The brain stem is composed (from above downwards) of: midbrain, pons &
medulla oblongata which are continuous with each other, and with
diencephalon above & with spinal cord below.

The brain stem is connected with cerebellum through three pair of cerebellar
peduncles.

The brain stem is the site of (1) cranial nuclei, (2) the pathway of important

ascending & descending tracts & (3) the site of emergence of cranial nerves
(from 3rd to 12th),

Cranial nerves (with the exception of 4t") emerge from ventral surface of brain
stem.



MCQs

1. The trigeminal nerve emerge fromthe ......... aspect of pons. 5.The ............ part of medulla is marked by decussation of most of
A- Ventrolateral L fibers.
B- Ventromedial A- Middle, corticobulbar
C- Dorsolateral B- Lower, corticospinal
D- Dorsomedial C- Upper, corticospinal
Answer: A D- Lower, corticobulbar
Answer: B
2. This cranial nerve exits from the dorsal side of the brain:
A-CN 1 6. The cranial nerves originating from the cerebellopontine angle are:
B-CN 2 A- 6t and 3
C-CN3 B- Trochlear nerve
D- CN 4 C- 7th and 8%
Answer: D D- None of the above
Answer: C
3. The brainstem is the site of origin and emergence of the following
cranial nerves: 7. Basilar sulcus of the pons is occupied by:
A- All cranial nerves A- Basilar vein
B- From 3'd to 12t B- Basilar artery
C- From 1stto 10" C- Basilar nerve
D- 7t nerve only D- Basilar nucleus
Answer: B Answer: B
4. Nucleus of cranial nerve 3 is located in: 8. Cranial nerve 4 is located inferior to what landmark?
A- Intramedullary fossa A- Lateral colliculus
B- Pons B- Medial colliculus
C- Midbrain C- Superior colliculus
D- Spinal coed D- Inferior colliculus

Answer: C Answer: D



SAQS

1. Describe the pathway of the pontocerebellar fibers:

2. Mention the cavities located in the following structures: forebrain, midbrain, and hindbrain:
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