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External structure
of the Brainstem

= Important

lecture (2)

Please check our i
= Notes/Extra explanation

2\.’.?[}4."&4 i\"'\aa.éawds‘éwhui‘_ﬂ&gg'wdwllh
8,S1dold ,éwl.w‘ﬁl Jaall ge Gi V9 olla>Mall asl.,alg Gdulg

(ss 49 40 Je B3 s)



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

= Objectives

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




*Anatomical plane and directions of
neuroanatomy (Extra picture) to better

understand
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Development of the Brain

o The brain develops from the cranial part of

neural tube*.
o The cranial part is divided into 3 parts:

AR s

HINDBRAIN

4th ventricle

2 lateral 3rd ventricle cerebral
ventricles aqueduct
Two cerebral | Diencephalon: | The midbrain is
hemispheres | |-Thalamus also called

2-Hypothalamus
3-Epithalamus
4-Subthalamus

mesencephalon

Subdivided into | Cavity

| -Pons
2-cerebellum
3-Medulla

oblongata

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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Adult derivatives
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hemispheres
Thalami, efc. Third ventricle
» Midorain Aqueduct
y Pons Upper part of
fourth ventricle
Cerebellum
Medulla Lower part of
fourth ventricle

rigrq'r 18- 20, Diagrammaticsketches of the brain vesice, ndicatng the adultderivatives of theirwalls and cavites *The rostal part ofthe tird
ventricl forms from the cavity of the telencephalon; most of this venrice is derived from the cavity of the diencephalon,



Brain stem

01:58

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).

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
“White matter” (superior, middle &
inferior).

Internal occipial protuberance
ttomy for Students - www.studentconsult.com

Superior peduncle

Cerebral
hemisphere

— Diencephalon
Superior peduncle connects midbrain with cerebellum

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

Cerebellum

Brain stem
«Midbrain
«Pons
o«Medulla
oblongata
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Sagittal Section Of Brain

Choroid plexus

Septum pellucidum

Cerebral aqueduct

Cerebellum

Superior
cerebellar
peduncle

Fourth ventricle

Interventricular foramen

Mid brain

Third ventricle

Medulla




Functions of the Brain Stem

1. Pathway of tracts between cerebral cortex &

2.

3.

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
to cerebral
) cortex

Auditory
impulses

Visual impulses

|Reticular formation

Ascending general sensoryAﬂ

tracts (touch, pain, temperature)

Descending
motor projections
to spinal cord




Brain Stem
Ventral Surface

Midbrain

Hypothalamus

Cerebral
hemisphere

Pons

Outline of the lecture

We will discuss the ventral surface of each part (medulla, pons, midbrain) then we

will discuss the dorsal.

K Oculomotor n.
Basis pedunculi

of cerebral peduncle

Trigeminal n.
Basilar sulcus

Middle cerebellar
peduncle

Abducens n.

Basal portion i S i T

Facial n,
of pons

Olive

Pyramid Vagus n.

Ventrolateral sulcus Hypoglossal n.
Ventral

median fissure Cranial root of
accessory n.
Decussatipn Spinal root of
of pyramids accessory n.

Ventral root of
first cervical n.

Vestibulocochlear n.

Sensory root
Motor root

Vagus nerve (CN X)

In each side (ventral/dorsal) we will see the general feature and the nerves coming .

out.

Note: the numbers refer to the cranial nerves




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
pyramidal (corticospinal) fibers (75%-90%).

o Pyramid:

* An elevation (i), lies on either (lateral) side of ventral 7

median fissure
e Produced by corticospinal tract.
o Olive:
* An elevation, lies lateral to the pyramid.

* Produced by inferior olivary nucleus™ (important in control osewe

of movement).
* Nerves emerging from Medulla (4 nerves):

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

(must medial compared to? )
* Glossopharyngeal (9th), vagus (10th) & cranial part of

accessory (11th): from sulcus dorsolateral to olive (from

above downwards)

oty iy lemestenct
oifactory nerves (CN |

Basilar sulcus
Middle cerebellar
peduncle

infhuncidulum

Basal portion
of pons

(drachium ponts)

Hypogiossal nerve

Ventrolateral sulis
Ventral
Lateral recess of median fissure
4th ventrice

Decussation
of pyramids

Spinal root of
accessory n

Ventral root of
first cervical n.

Infundibulum
(pituitary removed)
Oculomotor nerve (lil)
Crus cerebri of
cerebral peduncles
(midbrain)

Pons

Superior colliculus
Inferior colliculus

Pituitary gland
Trigeminal nerve (V)

Abducens nerve (V1)

Trochlearnerve (IV) Pyr am i d o| ive

Superior cerebellar

Facial nerve (VII) peduncle o
Middle cerebellar Arl terlor
nerve (VIll) peduncle flssu re

T el Decussation
Vg et () - Fasciculusgracilis VenterO'IateraI
::::’e:(s;';v Hypoglos Fasciculus cuneatus su Icus Postere-lataral
Ventral root nerve (XII) su |CUS
of first cervical Accessory
nerve nerve (XI) (b) Left lateral view
Extra



*Pure motor (must medial)
POnS *Pure sensory (must lateral) s
*Mixed (middle) ——

Ve ntral Su rface *Ventral surface of pons &mmi«f

medulla white matter
because of motor fiber

Ofactory mm:' Termination of
ofackry nerves (CN |

Ostactory tract

o Basilar sulcus:
* Divides the pons into 2 halves, occupied by basilar

artery.

o Transverse pontine (pontocerebellar) fibers: S
 QOriginate from pontine nuclei —
* They cross the midline & pass through the contralateral .

middle cerebellar peduncle to enter the opposite
cerebellar hemisphere.

o Nerves emerging from Pons (4 nerves):
* Trigeminal (5th): from the middle of ventrolateral aspect ey S

ateral rec ess of
4th ventricle

of pons, as 2 roots: a small medial motor root & OREPANIEE, | S””;:j:;i;j::ffh’:;::fe'° @ e
a large lateral sensory root*. C INEA Motor s o

trigeminal nerve

Main sensory nuclet
of trigeminal nerve

* Abducent (6th): from sulcus/junction between pons &
pyramid. = i os
 Facial (7th) & Vestibulocochlear (8th): at y = =\ oo
cerebellopontine angle (junction between medulla,
pons & cerebellum). Both nerves emerge as 2 roots:
from medial to lateral:

Sensory root
trigeminal ne

Spinal lemniscus Motor root of

trigeminal nerve
motor root of 7th, sensory root of 7%, Medllenrisus
vestibular part of 8th & cochlear part of 8th Trpemkioy B ko

A
Basis pedunculi V¢
of cerebral peduncle

Basilar sulcus

Middle cerebellar

Olie ,'.4
amid e =%
Ps 22
Ve ]
Ventrolateral sulis Hypoglossal n,
g
Ventral
median fissure Cranial root of
accessory n
Decussation f
St Spinal root of
accessory n
Ventral root of

first cervical n.

— Sagittal

Sensory signals from
proprioceptorsin muscles
and joints, vestibular
apparatus,and eyes

Seilsecteeoghbuamdspbsicod  Extra




Termination of
Oactory bl ] ey morves

Mldbraln *“descending motor fiber”: ___ - ,
* Corticocerebellar - % = ——

Ventral Surface  Corticobulbar

* Corticospinal
It is formed of a large column of

Crus

descending fibers (crus cerebri corsbri S S b N
“descending motor fiber”* ol o e
or basis pedunculi), on either side. — =

o The 2 crura cerebri are separated by R
a depression called the
interpeduncular fossa.

o Nerve emerging from Midbrain (one):
e QOcculomotor (3rd): from medial

aspect of crus cerebri.

Trochlear (4t) is in the posterior (dorsal) aspect
Muscle arising from:

1- myotome by spinal nerve (general motor)

2- pharyngeal arch (special motor)




Medulla
orsal Surface

Choroid plexus

o The features differ in the caudal part SR
(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 s ' _ Third ventricle
medulla '
Level of fourth ventricle =

Fasicyll-us
gracilis " il
Posterior
: medulla
it I sl O open medulla closed medulla
Fasiculus
Extra cuneatu TeachMeAnatomy



Medulla (Closed)
Dorsal Surface

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.

Pineal body

Thalamus

——Superior colliculus

. 7 A

t
}
L Superior cerebellar peduncle

— Middle cerebellar peduncle

Mdbrain

Inferior colliculus

Median sulcus
Medial eminence

Vestibular area

Vagal triangle\

Cuneate tubercle

™ Hypoglossal triangle

Inferior cerebellar peduncle

Gracile tubercle

Fasciculus cuneatus -

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 (Open)
Dorsal Surface

o Cavity: 4th ventricle
o On either side, an inverted V-shaped

sulcus divides the area into 3 parts (from

medial to lateral):
1.. Hypoglossal triangle: overlies
hypoglossal nucleus.
2.Vagal triangle: overlies dorsal vagal
nucleus.
3.Vestibular area: overlies vestibular

nuclei

Pineal body -

Dorsal Vagal
N

Thalamus

Midbrain = \

Median sulcus L“

——Superior colliculus

; s Nucleus of Tractus
Inferior colliculus Solitarius

Inferior Cerebellar
) Peduncle
) .
Superior cerebellar peduncle i Mg

— Middle cerebellar peduncle

Medial eminence ——

Vestibular area

Dorsal accessory
olivary nucleus

Vagal triangle L4
Anterior Spino-

Hypoglossal triangle cerebelar tract

1
|

Dorsal median sulcus

Cuneate tubercle

Medial Longitudinal
fasciculus, medial
lemniscus

NG
Inferior cerebellar peduncle

Gracile tubercle
Medial Accessory

Fasciculus cuneatus
Olivary Nucleus Pyramid

Fasciculus gracilis

PINEAL GLAND

BRACHIUM OF THE
INFERIOR COLIICULUS

INFERIOR COLLICULUS

Medial Vestibular
Nucleus

Posterior Cochlear

Trigeminal Nerve Nucleus
and Spinal Tract

\J  Anterior Cochlear
Nucleus

Lateral Spino-
cerebellar tract

Tectospinal
Tract
Inferior

lﬁuclcus Olivary Nucleus E Xt ra

TROCHLEAR NERVE

FACIAL COLLICULUS

SUPERIOR CEREBELLAR
PEDUNCLE

DORSAL VIEW

CLAVA

DORSOLATERAL SULCUS

as
FASCICULUS CUNEATUS ﬁ
TUBERCULUNM CINEREUM ‘E
(spinal tract and nucleas V) “

FASCICULUS GRACILIS

SPINAL R
SPINOACC
(C.N

INFERIOR CEREBELLAR
PEDUNCLE

MIDDLE CEREBEILLAK
PEDUNCLE

VESTIBULOCOCHLFEAR NERVE
(O VL)

GLOSSOPHARYNGEAL NERVE
(C.N. IX )

OF
ESSORY NERVE
3 >

DORSAL ROOT OF
VIRST CERVICAL NERVE



Pons
Dorsal Surface -

Pineal body

Superior colliculus

Inferior colliculus

Superior cerebellar peduncle

o Separated from open medulla by an imaginary |VL“:::'LZ€:::T€ #
line passing between the caudal margins of aoditiiangies ¥
middle cerebellar peduncle. Cureatstiars

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

* Medial eminence & facial colliculus: overlies

— Middle cerebellar peduncle

Hypoglossal triangle

I ’\ Inferior cerebellar peduncle

Gracile tubercle

Fasciculus cuneatus
Fasciculus gracilis

Dorsal median sulcus

abducent nucleus S
. . Mediallongitudinal fasciculus
The abducent nucleus lies medially, and —

below it is the fiber of the facial nerve which
goes above and around it and forms the
facial colliculus.

» Vestibular area: overlies vestibular nuclei.
*Same medulla dorsal surface

ucieus of
abducent nerve
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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 4th ventricle
Dorsal surface of open medulla 2 caudal 1/3™ of 4t" ventricle

Brachium of
superior
colliculus

Lateral E Brachium of

geniculate > inferior
body (LGB) 3 colliculus

Crus cerebri
Crus cerebri

Trochlear nerve
(cmi:ﬁ:vvg (cranial nerve IV)

Superior cerebellar
Anterior medullary velum peduncle

Fourth ventricle

Facial colliculus

Sulcus limitans. Middle cerebellar
pedun

Superior fovea
Inferior cerebellar peduncle

Striae medullares of / (juxtarestiform body and
fourth ventricle 4 @ 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




Midbrain
Dorsal Surface

o Marked by 4 elevations/colliculi:

* Two superior colliculi: concerned with
visual reflexes™.

* Two inferior colliculi: forms part of
auditory pathway.

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) ys058 5

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

Pineal body

Superior colliculus

-

Inferior colliculus

Trochlear nerve

Median sulcus
/
Medial eminence — Superior cerebellar peduncle

Vestibular area

Middle cerebellar peduncle

= . Hypoglossal triangle

Inferior cerebellar peduncle

Gracile tubercle

Fasciculus gracilis




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

Hypoglossal nerve(12th),
Glossopharyngeal (9th),

part of accessory (11th)

vagus (10th) & cranial

Transverse pontine
(ponto-cerebellar)

——4 nerves emerging from Medulla——  Medulla

Basilar sulcus

Its lower part is marked by
Produced by decussztion of most of
corticospinal tract pyramidal (corticospinal) fibers
(75%-00%)
Olive Pyramid Ventral median fissure

\ / control of level of

CONSCIOUSNEss,
Perceotion) of pain,
regulation | of
cardiovascular &
respiratory systems

‘--.__‘____

-Caudal part

-Cavity: central canal
-composed of:
1)Dorsal median
sulcus

2)Fasciculus gracilis
3)Gracile tubercle
4)Fasciculus cuneatus
5)Cuneate tubercle

*+— closed —] Medulla

-Cranial part
-Cavity: 4t
ventricle

-divided into 3
parts:
1)Hypoglossal
triangle

2)Vagal triangle
3)Vestibular area

Pons

‘entral surface o
the brain

responsible for

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

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

-

formation

Contain reticular

Functions

Pathway of tracts
between cerebral cortex
& spinal cord.

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

Connection with the cerebellum

Brainstem (external features)

It develops from the cranial
nerves of the neural tube

pons lies in rostral
2/3rd of 4th
ventricle

2. Two inferior colliculi: forms Trochlear 4t
part of auditory pathway

Epithalamus

Development of brain

1) Two cerebral hemispheres
(2 lateral ventricle)

Thalamus

¥ Hindbrain

On either side of Midbrain Forebrain

. . Cerebellum (cerebral
median sulcus, it is aqueduct)
divided into 2 parts: Pons

; . || Midbrain cot® .
1)Medial eminence & _"“‘—-—-__._,_____h erE;““%i zisﬁf:;ﬁﬂiﬁgn
facial colliculus : by 4 ol , “ewe_eﬂ\
2)Vestibular area Marked by 4 elevations: A aora® Subthalamus
1. Two superior colliculi: oo \
Dorsal surface of ~ visual reflexes

Hypothalamus

From above downwards: Mid
prain, pons & medulla oblongata

Site

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




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 37 to 12t).

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



(1) The trigeminal nerve emerge from the aspect of
pons?

A) Ventrolateral
C) Dorsolateral

B) Ventromedial
D) Dorsomedial

(2) This cranial nerve exits from the dorsal side of the brain?
A)CN 1 B) CN 2
C)CN3 D)CN4

(3) The brainstem is the site of origin and emergence of the
following cranial nerves?
A) All cranial nerves

C) From 1st to 10th

B) From 3rd to 12th
D) 7th nerve only

(4) Nucleus of cranial nerve 3 is located in?

A) Intramedullary fossa B) Pons

C) Midbrain D) Spinal coed
(5) The part of medulla is marked by decussation of
most of fibers?

A) Middle, corticobulbar
C) Upper, corticospinal

B) Lower, corticospinal
D) Lower, corticobulbar

(6) The cranial nerves originating from the cerebellopontine
angle are?

A) 6th and 3rd
C) 7th and 8th

B) Trochlear nerve
D) None of the above

(7) Basilar sulcus of the pons is occupied by?
A) Basilar vein B) Basilar artery
C) Basilar nerve D) Basilar nucleus

(8) Cranial nerve 4 is located inferior to what landmark?
A) Lateral colliculus B) Medial colliculus
C) Superior colliculus D) Inferior colliculus

(9) At the dorsal surface of open medulla an inverted V-
shaped sulcus divides the area into 3 parts (from medial to
lateral)?

A) Vagal triangle , Vestibular area , Hypoglossal triangle
B) Vestibular area, vagal triangle , Hypoglossal triangle
C) Hypoglossal triangle , vagal area , Vestibular triangle
D) Vestibular area , vagal triangle , glossopharyngeal triangle

(10) Nerves emerging from Pons?
A) 3rd, 4th, 5th, 6th
C) 5th, 6th, 7th, 8th

B) 3rd, 4th , Sth
D) 5th, 6th, 7th
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(1) Describe the pathway of the pontocerebellar fibers?

Originate from pontine nuclei = cross the midline and pass through the contralateral middle
cerebellar peduncle - enter the opposite cerebellar hemisphere.

(2) Mention the cavities located in the following structures: forebrain,

midbrain, and hindbrain?
1. Forebrain: cerebral hemispheres - 2 lateral ventricles, Diencephalon - 3rd ventricle
2. Midbrain: cerebral aqueduct
3. Hindbrain: 4th ventricle

(3) Name the roots of the nerves that located at cerebellopontine angle,

“from medial to lateral”?
Motor root of 7th, sensory root of 7th vestibular part of 8th & cochlear part of 8th
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