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Brain stem

* Critically important part of the central nervous
system, contains centers that take control of
consciousness, cardiorespiratory regulation
and many important reflexes.

 Complex structure - contains different groups
of nuclei and fiber pathways.



Brain stem

3 major divisions:
1. Midbrain
2.Pons

3. Medulla

Brainstem

Midbrain

Pons

Medulla

Basilar artery

Vertebral arteries



The midbrain connect the forebrain to the
hindbrain.

Forebrain
Telencephalon
Diencephalon

Midbrain
Mesencephalon
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Hindbrain
Metencephalon
Myelencephalon




The midbrain comprises

1. Two lateral halves (cerebral

peduncles)
2. Tectum
mr
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Cerebral peduncle

Is divided by a pigmented band of V! |
gray matter (substantia nigra) into \ /

of mibrain ,":-'-;;,,_,,_

1. Crus cerebri (anterior part)
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Midbrain -- Cross Section
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Tectum Cerebral aqueduct

Reticular formation

Central gray matter

Cerebral peduncle:
Tegmentum
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Red nucleus (a) Midbrai
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Cerebral aqueduct

* |sthe narrow cavity of the midbrain connects

the third and fourth ventricles.
Ventricles of the Brain

Third Ventricle

Cerebral aqueduct
Fourth Ventricle

Central canal
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The Tectum

L y— Tepnentum __ \
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* isthe part of the midbrain,
it has four swellings

1. 2 superior colliculi that
control reflex movements
of the eyes, head and
neck in response to visual

. . ,, l
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Cranial nerves 3&4 (oculomotor and
trochlear) exit from the midbrain
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Optic nerve - ’
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PONS

 The pons is situated on
the anterior surface of  Cerebrum ﬁ
ne cerebellum below “ Corpus
—r (7

t Callosum
the midbrain and above
t

ne medulla oblongata. — Ventricles
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It Contains:

A-Sensory and motor nuclei for 4
cranial nerves

1- Trochlear (4)
2-Trigeminal (5)

3- Abducens (6)

4- Facial (7)
B-Respiratory nuclei.

C-Nuclei & tracts .that relay
information to/from the
cerebellum

D-Ascending, descending, and
transverse tracts that
interconnect other portions of
the CNS(Central Nervous System)

Infundibulum Optic chiasm

Ventral roots
of spinal nerves
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Spinal ————[i— l é
(b)) Anterior view

Descending tracts Pneumotaxic center

Reticular formation
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Medulla Oblongata
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Most inferior region of the
brain stem. Becomes the
spinal cord at the level of
the foramen magnum.

Frontal lobe

Mesencephalic aqueduct
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Frontal lobe

Olfactory bulb
(synapse point of
cranial nerve |)

Optic chiasma

Optic nerve ()
Optic tract

Mammillary body

Midbrain
Pons

Temporal
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oblongata
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Anterior surface of the medulla

Abducent nerve

Roots of

Anterior median fissure

The pyramids are composed of
bundles of nerve fibers that
originate in large nerve cells in
the precentral gyrus of the
cerebral cortex.

The pyramids taper below, and
here most of the descending
fibers cross over to the
opposite side, forming the
decussation of the pyramids.

olives tubercle produced by
the underlying olivary nuclei .

the inferior cerebellar
peduncles, connect the
medulla to the cerebellum.
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Posterior surface of the medulla

* The gracile and cuneate tubercles, produced by
underlying gracilis and cuneatus nucleus

- Olivary nucleus W At chment to

membranous
roof of fourth
ventricle

Cardiovascular
centers

Respiratory

rhythmicity

center
Solitary nucleus
Nucleus cuneatus Pedtitior
Nucleus gracilis '|, median sulcus
Reticular formation L__ Posterior
white columns

Lateral white column
(b) Posterolateral view



Nuclei in the medulla are associated with autonomic control,
cranial nerves, and motor/sensory relay

e Autonomic nuclei:

1. Cardiovascular centers
2. Respiratory rhythmicity centers
3

Additional Centers(Emesis 523, deglutition &L,
coughing Jd, hiccupping 4 sll, and sneezing
ridazl))
* Sensory & motor nuclei of 5 cranial nerves:
Auditory/Vestibular (8), Glossopharyngeal (9), Vagus
(10), Accessory (11), and Hypoglossal (12)

e Relay nuclei

1. Nucleus gracilis and nucleus cuneatus

2. Olivary nuclei relay from the spinal cord and
brainstem to the cerebral cortex.



Cardiovascular AT/ membranous
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Respiratory ventricle
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Reticular formation
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Structure of the medulla oblongata

" N { Autonomic centers

Olive 4l

Reticular formation
Cardiovascular centers

Two views of the structure Respiratory thythmicty
of the medulla oblongata 'ce"tef
showing ts landmarks Solitary nucleus
and structures
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Olivary nucleus
Nucleus cuneatus
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Anterior view
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The cerebellum

* lies within the posterior
cranial fossa .

* is situated posterior to
the pons and the
medulla oblongata.

* consists of two
hemispheres connected
by a median portion( H
vermis) .

vermis

Dorsolateral
fissure

Hemisphere
Posterior lobe



The cerebellum is connected to:

* the midbrain by the superior cerebellar peduncles,
* the pons by the middle cerebellar peduncles,
* the medulla by the inferior cerebellar peduncles.

Superior colliculus

Mamillary Mesencephalic
Choroid plexus of the aqueduct Mesencephalon
fourth ventricle

Inferior colliculus
Anterior lobe Anterior lobe

Arbor vitae

Cerebellar
cortex

Cerebellar nucleus
(b) Sagittal section Flocculonodular lobe



* The cerebellum plays an important role in the
control of muscle tone and the coordination of

muscle movement on the same side of the
body.

Anterior lobe Vermis

of cerebellum Primary fissure
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Right hemisphere @
of cerebellum

(a) Posterior, superior surface
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